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Site 38CH1693 is a coastal site located in Charleston County, South Carolina.
Thom’s Creek ceramics place the site in the Late Archaic/Early Woodland Period and
radiocarbon dating corroborates this, placing the features present between 3650 and 3950
BP. Faunal analysis was undertaken to assess seasonality in order to understand the
occupations that occurred at the site. Faunal seasonality, botanical seasonality, and
sedentariness indicators are used to determine the sedentariness of the site. The presence
of certain marine fish species is one of the most important seasonality indicators used. It
is determined from the available evidence that at least one short-duration, year-round
occupation is represented by the materials recovered at 38CH1693. Site 38CH1693 does
not fit into the current Late Archaic settlement pattern models for the coast, calling for a
reevaluation of these settlement pattern models and the sedentary sites within them.
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CHAPTER I
INTRODUCTION AND PROBLEM STATEMENT

According to much of the older literature concerning settlement patterns for the
Southeast, sedentariness went hand-in-hand with agriculture. The term sedentary is in
reference to a settlement system in which “at least part of the population remains at the
same location throughout the entire year” (Rice 1975: 97). Sedentariness, not sedentism,
is the correct noun form of the word (Rafferty 1985). Progressive cultural evolution
holds that only once a society had achieved agriculture could they then practice
sedentariness (Gibson 1994a; Russo 1996a, 1996b). Also, sedentariness was viewed as
an inevitable process by those who followed progressive cultural evolution. Another
aspect of progressive cultural evolutionary theory is that sedentariness occurred in
conjunction with more permanent structures, ceremonial earthworks, large storage pits,
and pottery (Russo 1996a, 1996b; Willey and Phillips 1958). These were the identifiable
markers for a sedentary settlement and were often viewed as being only as old as the
Woodland or Mississippian periods (ca. 500 B.C.-A.D.1540) (Willey and Phillips 1959).
Once evidence accumulated that the Woodland period represented hunter-gatherers, not
agriculturalists, some archaeologists began to view Woodland-period populations as nonsedentary; they hold that sedentariness is coincident with the agricultural Mississippian
period (Jenkins and Krause 1986; Russo 1996a, 1996b).
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This view is now being challenged, thanks to better dating methods and better
theories. Many of the attributes that previously were used to identify sedentary, postArchaic settlements (e.g. mounds and earthworks) have been found at Archaic sites in
some parts the Southeast (Russo 1996a, 1996b). These attributes, perhaps because they
are found at some Archaic sites, are no longer viewed as sufficient evidence by some
archaeologists to recognize sedentariness, an example of circular reasoning. This is
where seasonal faunal and plant materials pertain.
Russo (1996a) holds that Archaic period coastal settlements in eastern North
America were much more common than previously thought. Traditionally, some
archaeologists have held the belief that the Gulf and Atlantic coasts were not
environmentally stable enough to support resources sufficient for sedentary human
occupation (DePratter 1979; Russo 1996a, 1996b). However, as Russo (1996a) points
out, that view has been challenged. Many Archaic sites that have hallmarks of
sedentariness have been found on these coasts. Examples of these hallmarks are
postmolds of structures, middens, and eventually, ceramics (DePratter 1979; Russo
1996a, 1996b).
Pre-ceramic groups began to settle the South Carolina and Georgia coasts by at
least 4200 B.P. (Sassaman 1993). A number of archaeologists have come to believe that
the resulting, typically multi-component, sites represent year-round settlement (DePratter
1979; Trinkley 1980; Russo 1996a, 1996b). It is believed that, prior to this, groups
exploited the abundant resources of the coast as part of a seasonal settlement pattern,
leaving only ephemeral occupations behind (Sassaman 1993).

2

Many Southeastern archaeologists view sedentariness as the main requirement for
social complexity. According to this traditional viewpoint, sedentariness gave rise to, or
was caused by, agriculture, which then gave rise to complex Mississippian chiefdoms.
This is a unilineal view of Archaic, mobile hunter-gatherers progressing into hierarchical,
status-based Woodland cultures and on into sedentary Mississippian chiefdoms (Russo
1996a, 1996b).
Jefferies uses the progressive concept in the phrase “increasing sedentism”
(Jefferies 1996: 233). He holds that “increasing sedentism” is a reason for progressive
change in social and exchange networks. Brown and Vierra (1983) also view
sedentariness as progressive. They speak of “increasing degrees of sedentary settlement”
(Brown and Vierra 1983: 189). They use this phrase when speaking of the transition
from mobile hunter-gatherers to less mobile hunter-gatherers. This progressive view can
also be seen in their thoughts of how sedentariness occurs. They view sedentariness as
occurring by residential camps becoming base camps that become progressively more
organized through time. In other words, Brown and Vierra view sedentariness as a goaloriented, internally driven process. The beginning of the process is “the reduction in
residential mobility” (Brown and Vierra 1983: 169), with an increase in the duration of
groups staying in one place while replacing residential mobility with logistical mobility.
Brown and Vierra use “typological means” (Brown and Vierra 1983: 187) to measure the
change to sedentariness. While types are theoretical constructs, Brown and Vierra (1983)
seem to rely most strongly on empirical data without a strong theoretical background to
interpret the settlement patterns instead of using theory in conjunction with the data.
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Optimal Foraging Theory (OFT) is described and even discussed somewhat by
Brown and Vierra (1983); however, they fall back on an intuitive, “common sense”
model based simply on conclusions drawn from data and expectations, ultimately
neglecting to use theory. This model includes three types of settlements based upon the
tools, debris, and features found at each settlement (Brown and Vierra 1983). This model
is supposed to demonstrate mobility reduction through time. The first postulated
settlement type is labeled an “extractive camp”. These are considered to be poorly
organized, short-term occupations with the archaeological record showing a low diversity
of tool types and subsistence remains. The second settlement type begins in the Early
Archaic and dominates through the early Middle Archaic and is labeled a “residential
camp”. These camps are more organized than the “extractive camp” type and contain a
larger range of tool types and other debris. The third settlement type appears in the late
Middle Archaic and subsequently dominates the rest of the Archaic. These are known as
“base camps”. This settlement type contains a broad range of tools and debris along with
more substantial housing, organized trash disposal, and a much more complex layout than
the other two proposed site types (Brown and Vierra 1983).
Brown and Vierra (1983), to a degree, use the Garden of Eden hypothesis to
explain sedentariness. They hold that the first step towards sedentariness is an “increase
in the relative abundance of a preferred resource” (Brown and Vierra 1983:169). This
increase then leads to intensified exploitation of that resource. This situation, according
to Brown and Vierra, would have been very attractive to foragers. The ultimate result of
this resource exploitation pattern is the progression of singular or dispersed habitations
coalescing into more organized, nucleated settlements, along with other material culture
4

changes. One problem with the Garden of Eden hypothesis is broached by Kelly (1992),
who holds that no one place can have all the resources that a population needs to survive
for long periods (Kelly 1992). Another problem with this hypothesis is broached by
Rafferty (1985). This problem is the assumption that people would automatically settle
down once they found a super-abundant resource area. One wonders why, if superabundant resource areas existed, once combined with humanity’s inherent drive to be
sedentary (according to progressive cultural evolutionary theory), would residentially
mobile groups not be an exceptional circumstance as opposed to a common one? From
the archaeological record, we know that this is not the case (Kelly 1992; Rafferty 1985;
Russo 1996a, 1996b).
Binford (1980) made the argument that the level of hunter-gatherer mobility
should be a predictable outcome based upon resource availability in space and time.
Binford distinguished between residential mobility and logistical mobility in his article
“Willow Smoke and Dogs' Tails: Hunter-Gatherer Settlement Systems and
Archaeological Site Formation” (1980). Residential mobility involves all the members of
a group moving from one place to another, while logistical mobility involves some of the
members staying in one place with task groups being sent out to procure specific
resources. He holds that there are two main subsistence-settlement systems: those with
low logistical mobility and high residential mobility and those with high logistical
mobility and low residential mobility. The first system occurs in areas with homogenous
resources while the second system occurs in areas with unevenly distributed resources
(Binford 1980). This model, however, seems to operate in a vacuum by only taking
environment into account and neglecting other influencing factors; thus it has since been
5

critiqued and revised (Binford 1980, 1990; Weissner 1982). Weissner (1982) added the
factor of social relationships as an aid in resource acquisition. Binford (1990) himself
has made changes to this model, which now allows room for individual and social
decisions and actions concerning the environment. Even with added variables, however,
such models are essentially synchronic, systems-based scenarios which cannot explain
how any given settlement-subsistence pattern came into being, only (hypothetically) how
it operated.
Kelly (1992) views sedentariness as an outcome of adaptation to multiple factors,
such as subsistence needs or social interactions. Kelly views mobility as being a
“property of individuals” (Kelly 1992: 44). This is in contrast to the view that mobility
involves strictly large-group movement. Kelly (1992:51-53) uses the “push” and “pull”
hypotheses to explain why Archaic groups began to adopt sedentariness. These
hypotheses rely on resource abundance and subsistence stress as external forces driving
populations toward sedentariness (Kelly 1992). The “pull” hypothesis suggests that
hunter-gatherers practiced sedentariness due to the “pull” of abundant resources or the
chance to become sedentary (which is often assumed to be more desirable than being
mobile). The “push” hypothesis suggests that hunter-gatherers were “pushed” to become
sedentary by subsistence stress. Both hypotheses rely on increased energy capture or
decreased energy expenditure (Kelly 1992; Rafferty 1985).
Rafferty (1985), like Kelly, views sedentariness as an outcome. She holds that it
is selected over high mobility or other settlement patterns, in the same or a more
restricted environment previously supporting mobile settlement patterns, because of
changes in energy capture; thus it is an outcome of evolutionary change. One example is
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sedentariness accompanying a change in organization for obtaining resources or using
resources more effectively. In order for groups to be sedentary, they must either develop
new organization and technology to exploit the usual resources or shift to or begin to
include new, previously unexploited, resources (Rafferty 1985). This view is a
qualitative view of what causes people to become sedentary as opposed to the
quantitative, stage-based view that is used by progressive cultural evolutionary theory.
Rafferty (1985), Russo (1996a, 1996b), and Kelly (1992) view the change to
sedentariness as having many possible paths as opposed to the one inevitable path of
Jefferies (1996) and Brown and Vierra (1983). This is a major paradigm shift in
archaeological thinking (Rafferty 1985).
Evolutionary theory is predicated upon the recognition and explanation of
variability, i.e., the selection for or against particular features over time. It has recently
been suggested that Archaic-period, nonagricultural coastal groups were sedentary, had
developed complex social formations, and were capable of large-scale public works
(Russo 1996a, 1996b). However, variability between coastal occupations in this regard
has largely been ignored (Russo 1996a) , which provides the basis for this thesis research
at 38CH1693, a Late Archaic to Early Woodland midden near the South Carolina coast.
If the results were to show that year-round settlement took place at the study site, it
would add to the archaeological body of literature suggesting that this was the
widespread norm during the Late Archaic/Early Woodland for the Southeastern United
States, and would help in distinguishing the type(s) of environment in which
sedentariness first evolved (Peacock and Rafferty, under review). This is in opposition to
the previous views of progressive cultural evolution which held that, in order to be
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sedentary, a group had to be located in a favorable environment and be mainly
agricultural. Also, it is poorly known if and what type of functional variability may have
existed among these coastal settlements.
To address such problems, I propose to test whether an early ceramic-bearing site
on the coast of South Carolina represents a sedentary occupation. If the study site,
38CH1693, is shown to not have been continuously occupied year-round, then it is
evidence of a mobile group possessing and using substantial quantities of ceramics. This
attribute has been linked by some to “semi-sedentary” Woodland-period groups (Jenkins
and Krause 1986), while others link it to sedentary groups (Russo 1996a, 1996b; Trinkley
and Hacker 2007). Previously reported data on the study site and other coastal sites,
coupled with new analysis of faunal remains to better determine seasonality, hopefully
will aid in shedding light on this somewhat controversial topic.
One must consider the difficulties inherent in attempting to make a settlement
pattern determination based upon observations from a single site. This is a question of
scale. Scale is defined as a group of objects (phenomena) that exhibit the same degree of
rank (Dunnell 1971; Rafferty 2001). Scale stipulates the size of the phenomena being
considered and must be specifically stated by the investigator. The customary scales used
in the study of archaeology are attribute, discrete object, and occupation. How one site
fits into a settlement pattern can be addressed by focusing on the scale of occupation
which correlates to the classification of phase (Dunnell 1971). Thus, by concentrating on
occupations of a particular phase in a region, one may began to form a basis for studying
settlement patterns. It is rash to draw definitive conclusions for an entire settlement
pattern based upon observations from a single site; however, the site and its occupations
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(which are reflections of the past inhabitants’ behaviors) fit into the local settlement
pattern in some form or fashion. If the occupations of the site studied are determined to
be temporary, then the settlement pattern likely was mobile or had sedentary sites away
from the temporary site. If the occupations of the site studied are determined to be
sedentary, then the settlement pattern was sedentary; perhaps including other types of
sites as well. The only way to draw more definitive conclusions about settlement patterns
is to perform studies of occupations in the local area or region consisting of multiple sites
(Rafferty 1985, 2001). Therefore, the study of 38CH1693 and its seasonality indicators
cannot definitively speak for the settlement pattern of the entire region, but may speak for
the settlement pattern of which the occupations studied were a part. Hopefully, the
resulting conclusions may be used in a larger-scale study to better answer the question of
settlement pattern evolution in the Late Archaic period of coastal South Carolina.
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CHAPTER II
LITERATURE REVIEW

Thom’s Creek, as defined by the literature, is a pottery type as well as a Late
Archaic/Early Woodland phase located in the South Atlantic Slope physiographic region
of North America (Griffin 1945; Herbert 2002; Sassaman 2002). Figure 1 shows the
distributional area of sites with Thom’s Creek components present in the South Atlantic
Slope. Thom’s Creek pottery was defined by Griffin (1945) from a collection of sherds
from the Thom’s Creek site (38LX2), near Columbia, South Carolina. This pottery type
is common along the Savannah River and the South Carolina coast and is especially
abundant in the vicinity of Charleston on the coast (Sassaman and Anderson 1994). It is
also sometimes found along the south coast of North Carolina and riverine areas in
eastern Georgia. Indeed, along the South Carolina coast to Charleston and further
northward, Thom’s Creek is the major early pottery tradition (Griffin 1945; Trinkley
1980).
The Savannah River marks the southern extent of Thom’s Creek pottery along the
coast, while the Brier Creek tributary of the Savannah River in the middle coastal plain of
Georgia marks the western extent (Sassaman and Anderson 1994). The oldest pottery
traditions in this area are (in decreasing age) Stallings, St. Simons, Orange, and Thom’s
Creek. St. Simons ware is often considered a type of Stallings ware. Orange ware is
10

restricted primarily to Florida and southeastern Georgia. Thus, Stallings and Thom’s
Creek are the main early pottery types of South Carolina (Bullen and Green 1970;
Sassaman 2002; Trinkley 1980). Stallings is a fiber-tempered ware that is usually
considered to date earlier than Thom’s Creek sand-tempered or non-tempered wares.
Stallings and Thom’s Creek pottery types have been found to co-occur at a number of
sites and are sometimes difficult to separate due to similarities. Stallings and Thom’s
Creek wares exhibit the same surface treatments (Anderson 1975; Griffin 1945;
Sassaman and Anderson 1994; Trinkley 1980). The most noticeable difference is found
in the paste. Thom’s Creek pottery paste (sand-tempered or non-tempered) is on average
smoother with finer, if any, inclusions (Anderson 1982).
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Figure 1

Distribution of Pottery Types in the South Atlantic Slope
(from Sassaman 2002: Figure 18.1).

The pottery type is defined as being primarily plain with no temper or a very fine
sand temper. According to Sassaman (2002), the Thom’s Creek type name has been
applied to many non-tempered or sand-tempered pottery assemblages of the 4th
millennium B.P. Trinkley (1980) holds that the paste of Thom’s Creek pottery was not
intentionally tempered, but that sand inclusions (if any at all) were simply present in the
clay used.
The surface finish variations that exist for Thom’s Creek include plain, reed
punctate, finger pinched, incised, punctate, and simple stamped (Russo and Heide 2003b;
Trinkley 1980, 1990; Waddell 1965). Thom’s Creek Plain is by far the most common
12

style. The finger-pinched variety has been renamed from Horse Island to Awendaw and
finally, by Trinkley, to simply Finger Pinched. Trinkley decided to name this variety in
keeping with the other variety names, which are largely descriptive (Trinkley 1983).
Trinkley’s Thom’s Creek seriation suggests a sequence in surface finishes from plain to
reed punctate to shell punctate to finger pinched (Phelps 1968; Trinkley 1980).
The dates that have been associated with Thom’s Creek pottery usually span
approximately 2500-1200 B.C. (Herbert 2002). However, recently Russo and Heide
(2003b) and Saunders (2002) have compiled a synthesis of known radiocarbon dates for
Thom’s Creek assemblages from shell rings. This synthesis, in addition to dates from
non-shell ring Thom’s Creek assemblages, reveals that along the South Carolina coast the
dates associated with Thom’s Creek range from 4180 BP to 2885 BP (2230 BC to 935 BC).
These associated dates closely correlate with the delineated phase dates (2000-1000 BC)
for the Thom’s Creek Phase (Trinkley 1980).
The Thom’s Creek phase has not been divided into sub-phases by Trinkley, but
has by Anderson. Anderson’s (1982, 1983) Thom’s Creek sub-phases consist of the
Thom’s Creek I phase, which spans 4000-3500 BP and contains the plain and punctate
types, and the Thom’s Creek II phase, which spans 3500-3000 BP and contains finger
pinched, incised, simple stamped, plain, and punctate types along with the earliest Refuge
pottery of the Woodland period (Anderson 1975, 1982; Trinkley 1980, 1990).
Thom’s Creek-type pottery appears to be more common on the lower Savannah
River and along the South Carolina coast (Griffin 1945; Phelps 1983; South 1976). Also,
sites with Thom’s Creek wares seem to be more widely distributed than Stallings in the
Coastal Plain of South Carolina (Anderson 1994; Sassaman and Anderson 1994). North
13

of the Edisto River, Thom’s Creek replaces Stallings as the dominant ware, while south
of the Edisto River, Thom’s Creek and Stallings often co-occur. Thom’s Creek pottery
that has been found in coastal areas tends to be thin-walled with a well-smoothed,
sometimes shell-scraped, interior and exterior (Russo and Heide 2003b; Sassaman 2002;
Sassaman and Anderson 1994). Thom’s Creek pottery that has been found along the
Savannah River in the interior of South Carolina tends to have somewhat thicker (on
average 2 mm thicker) walls exhibiting a sandy or gritty paste (Sassaman 1993, 2002).
Thom’s Creek pottery seems to have appeared earlier on the coast of South Carolina than
in the interior (Hanson 1982).
The region-wide use of pottery in the Southeast is preceded by the advent of
Stallings, Thom’s Creek, Orange, and other lesser known series (Sassaman 2002). With
one exception (Yough Hall Plantation), Thom’s Creek pottery that dates prior to 3500 BP
has been found south of Charleston, South Carolina. In this stretch of the southern South
Carolina coast, many early pottery assemblages are mixtures of Thom’s Creek and
Stallings. All Thom’s Creek pottery dating later than 3500 BP has been found north of
Charleston and has a more consistent sand temper (Sassaman 2002). Sassaman holds that
this pattern coincides with the abandonment of many southern coastal sites and
freshwater-shell middens of the Middle Savannah River region, with a shift towards
regions to the north (Sassaman 2002). After about 3000 BP, the general trend exhibited
was for shell middens to become smaller and more dispersed than they had been
previously, during the Late Archaic (Sassaman 1996; Sassaman and Anderson 1994).
This has been attributed to rising sea levels, along with a concomitant expansion of
marshes and estuaries. Changes in habitat, such as sea level fluctuations, marine current
14

movements, and predation can have large effects on mollusk populations, which in turn,
can have an effect on human populations (Dincauze 2000). Sassaman and Anderson
(1994) hold that this change in site size and structure corresponds with something of a
collapse in the Late Archaic sociopolitical organization across the region. Indeed, this
environmental shift occurs close to the same time that site locations began to trend
northward along the coast.
Trinkley’s (1980) work with chronology and typology remains the main source of
information regarding Thom’s Creek. In this work, he demonstrated that the Thom’s
Creek and Stallings traditions overlapped by many centuries (Sassaman and Anderson
1994). A comparable chronology for Thom’s Creek and other pottery series for the
interior of South Carolina is not yet well developed (Phelps 1968; Sassaman 1993). The
Refuge tradition closely follows Thom’s Creek and even seems to co-occur with it on
rare occasions (Sassaman 2002; Trinkley 1980, 1983).
Thom’s Creek sites, similar to the preceding Stallings phase sites, have been
found in a variety of environments. These sites also tend to exhibit a few different
overall forms. All of the environmental zones from South Carolina’s Fall Line down to
the coastal zone have produced Thom’s Creek-age sites. The Thom’s Creek sites found
in the coastal zone include shell rings, shell middens, and non-shell-bearing sites (Russo
1996; Sassaman and Anderson 1994).
According to Russo (1996a), in the coastal South Carolina area, the purpose of the
movement to the coast by the interior Savannah River groups was to exploit estuarine
resources that had developed due to sea level stabilization. It was thought that initially,
these groups only visited the coast to procure resources. It appears that by 4200 BP these
15

groups became sedentary on the coast and, reversing the previous pattern, would venture
inland to procure resources (DePratter 1979; Russo 1996a; Sassaman 1993). During the
time that these groups became sedentary on the coast, Russo holds that a complex
settlement pattern emerged which included the aforementioned three main site types.
The shell midden type represented year-round “base camps”, the shell ring type
represented year-round habitation centers or sacred sites, and the non-shell-bearing sites
represented seasonal resource procurement camps (Russo 1996a; Sassaman 1993).
Russo (1996a) posits an interesting notion that perhaps the move of inland groups
to the Atlantic coast during the Archaic was not necessarily due to the increased estuarine
resources that eventually developed after sea level stabilization, but was instead due to
the stabilization of the landforms on which the groups could settle. The lower, more
stable sea level allowed the refuse deposited at human habitation sites to readily
accumulate, something that before may have not been possible. With less threat of
inundation from the sea, these sites could have been occupied longer or occupied more
often. Also, this new lower, stable sea level allowed for the sites to be seen in the
modern archaeological record; once again something that may not have been possible
with prior coastal sites (Russo 1996a).
Most of the work conducted at Thom’s Creek phase sites has been at shell rings.
Trinkley believes that these rings were occupation sites, with the interiors of the rings
being used for communal activities while people actively lived on the rings, along with
and on top of their refuse (Trinkley 1985). The shell and artifact accumulations, pits, and
other evidence found at these ring sites suggest stable, arguably permanent occupations
representing a diffuse subsistence base (Trinkley 1985). Russo holds that these shell rings
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may be considered monuments and not just refuse, suggesting some sort of hierarchical
social pattern in the society to which they belonged (Russo 1996b, 2006). He believes
that the shell rings, even though mostly composed of refuse, must have been planned due
to the often symmetrical shape and large size. Russo considers these rings as the focus
for Late Archaic sedentariness, with other sites being smaller sedentary shell-midden
sites or temporary special use sites or camps.
Indeed, some of the shell ring sites do show year-round seasonality evidence for
occupation, while other shell ring sites show seasonal occupation use. Some sections of
particular rings show a gradual accumulation while other sections show rapid deposition,
which Russo believes indicates ceremony or feasting. Russo also points out that these
shell ring “architectural features” in Florida predate Woodland and Mississippian mounds
by thousands of years. Russo (2006) holds that significant changes in social organization
must have occurred for the construction of shell rings. This change manifested as either
the first occurrence of sedentary villages and/or the first occurrence of large-scale
ceremonial architecture in the region (Russo 2006).
Bet hedging, also known as the waste hypothesis, can be used to explain these
non-reproductive activities in evolutionary terms (Dunnell 1999; Kornbacher 1999;
Peacock et al. 2010; Peacock and Rafferty, under review). Graves and Ladefoged, in an
attempt to sound “less offensive” than Dunnell, refer to bet-hedging activities as
superfluous activities (Graves and Ladefoged 1995). However, bet-hedging is the more
often-used term. The loss in the number of offspring caused by directing energy into
non-reproductive activities, such as construction of monumental architecture, is balanced
by the increased chance of survival of those that are produced (Dunnell 1999; Peacock
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and Rafferty, under review). These mechanisms may not be as effective as other
adaptations, like storage, for environmental stressors. Of course, these mechanisms are
not mutually exclusive and this must be remembered when performing bet-hedging
studies.
There are two main roles of waste activities in coping with considerable
environmental stressors. The first is the lowering of the birth rate. This is advantageous
when the chance of survival of the parents or newborn offspring is not optimal. The
second is the development of a reservoir of time that the person can use for subsistence or
reproduction activities during difficult times and conditions. The view that subsistence
surplus is required for free time and to support a sedentary population has been criticized
for years (Dunnell 1999; Kornbacher 1999; Peacock and Rafferty, under review). Those
who oppose that view believe that stress is the catalyst for change; thus, stress underlies
the development of social complexity (Rafferty 1985; Sassaman 2004).
During times of less stress and more predictable environmental situations,
increasing the number of offspring increases the fitness of the group. However, when
environmental conditions are not predictable or are severe, then waste becomes fixed by
selection. This effectively decreases the birth rate, which increases group fitness during
difficult conditions. These phenomena are difficult to translate directly to archaeological
terms due to the scale at which they exist (Dunnell 1999; Kornbacher 1999; Peacock and
Rafferty, under review). For a discussion of the use of mathematical models to predict
the demographics of bet-hedging populations and behaviors, see Madsen, Lipo and
Cannon (1999).
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Graves and Ladefoged (1995) hold that ceremonial architecture has selective
value as described by the bet-hedging hypothesis and does not contribute directly to
subsistence or human reproduction. Three means are proposed to archaeologically
identify ceremonial (unnecessary) architecture. The first is that ceremonial architecture is
all the physical manifestations of structures that cannot be regarded as “portions of
residential or resource areas”. This does not apply to the shell rings. The second is that
ceremonial architecture is usually spatially discrete. This characteristic does exemplify
the shell rings. The shell rings are definitely spatially discrete; it’s the question of
function that intrigues archaeologists. The third means of identification is through
historical and contemporary records (Graves and Ladefoged 1995). This does not apply
to the shell rings, as they are Late Archaic in age.
Russo (2006) holds that ring sites that exhibit periods of rapid deposition
represent feasting, indicating seasonal use. Year-round habitation is not dismissed in all
of these cases; in fact some of these sites have evidence for sedentary occupation(s).
Many shell ring sites exhibit both year-round habitation evidence and rapid deposition
(e.g. feasting or ceremony) evidence. It is believed that feasting is a seasonal activity,
taking advantage of a specific resource abundant during a particular season, while
habitation is a day-to-day, year-round activity with evidence to support slower deposition
with more artifact variability (Russo 1996a, 1996b, 2006; Trinkley 1985).
Sedentary and non-sedentary hunter-gatherer groups cannot co-exist in the same
place and time if sedentariness was selected for by population pressure. These two
different states of populations would be competing for the same resources (Peacock and
Rafferty, under review). This rationale suggests that if two sites were found in close
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proximity, then they are likely part of the same settlement pattern. How they are related
is the real question. If the shell rings are taken to represent sedentary occupations, were
there other sedentary occupations in the same settlement pattern? And if so, why do
some sedentary occupations evidence shell rings while others do not?
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CHAPTER III
FAUNAL INDICATORS OF SEASONALITY

Biases
One must exercise caution when studying archaeological faunal assemblages and
assessing seasonality. The assemblage being studied inherently does not contain all the
materials that were originally deposited. The two main types of biases that one will
encounter when working with zooarchaeological assemblages are those introduced by the
archaeologist and those that are a result of taphonomic processes. The archaeologist must
be conscious of the delicate nature of certain recovered materials and handle them
accordingly. Mishandling may cause unwanted breaks, resulting in an inability to
properly measure the element or even to identify it. Also, meticulous records must be
kept, as these will be referred to for report writing; any discrepancies will cause
confusion for anyone not extremely familiar with that specific material or even the
archaeologist herself if some time has passed! Choice of screen size used during
recovery and sampling determinations may both also greatly affect faunal assemblages.
Taphonomic processes, such as site inundation, scavenging, differential preservation,
erosional forces, soil pH, and human actions may all also affect the preservation of the
assemblage (Davis 1987; Klein and Cruz-Uribe 1984; Reitz and Wing 1999). When
assessing seasonality, changes in hunting/gathering technology, environmental change,
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and human choice of resources are all biases that may influence findings (Reitz and Wing
1999).

Invertebrate Indicators of Seasonality
In an article by Quitmyer, Hale, and Jones (1985), annual growth increments of
modern hard clams (Mercenaria mercenaria) were investigated in order to identify the
season of death of clams found in archaeological contexts in a specific area. The modern
Mercenaria mercenaria specimens used for this study were collected on a monthly basis
for a year (with the exception of June) from the tidal creeks of Kings Bay, Georgia. It
has been known for many years now that long-term records of local environmental
conditions are contained in the shells of bivalves. One must be aware of sample bias and
use a sufficiently large sample. The authors suggest a minimum population sample of
thirty.
Calcium carbonate (CaCO3) and organic materials are deposited on the growth
surfaces of the organism’s shell, which results in bivalve shell growth. Shell formation
rates associated with seasons of the year appear to correlate with changes in shell
chemistry and microstructure. This makes annual, alternating increments of shell growth.
One of the two main periods of growth results in a narrower growth increment that is
translucent. This indicates a period of slower growth. The other main period of growth
results in a wider growth increment, is opaque, and indicates a period of more rapid
growth. Slow growth indicates stress (such as less than ideal temperatures, low food
availability, excess silt, etc.), while rapid growth indicates favorable conditions
(Quitmyer, Hale, and Jones 1985).
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The studies of modern Mercenaria mercenaria from the Georgia coast suggest
that the opaque growth increments form during cooler months (winter and spring) while
the translucent growth increments form during warmer months (summer and early fall).
This finding, however, cannot be directly used for anywhere except the immediate
vicinity of the study area, as variability between geographical areas and microhabitats
may occur (Dincauze 2000; Quitmyer, Hale, and Jones 1985). Thus, before undertaking
a study of archaeological clams, a study of modern clams in the immediate vicinity is
needed. Also, the translucent and opaque growth phases may vary by weeks from one
year to the next; therefore, the authors chose to use four seasons as their temporal control,
as opposed to monthly or bimonthly periods (Quitmyer, Hale, and Jones 1985).
There is an indeterminate region located between New York and Virginia where
shell growth increments are in transition from translucent winter shell formation to
translucent summer shell formation (Quitmyer, Jones, and Arnold 1997). It is reported
by Grizzle and Lutz (1988) that a shell growth increment of a clam in this region may
appear as a thin, dark, translucent line that partially interrupts the opaque summer shell
formation. This is likely due to latitudinal and regional differences in water temperature
extremes. This should be taken into account, and other seasonality indicators should be
used to accurately verify season of death. I have yet to discover any discussion of this
phenomenon in any Thom’s Creek literature, but based upon the location of Thom’s
Creek sites in eastern Georgia and southeastern South Carolina, this shift in shell growth
patterns should not be a problem. This places Thom’s Creek sites far enough south to
avoid the grey area (Sassaman and Anderson 1994).
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Archaeological clams excavated from the Savannah components (A.D. 1000-1500)
of the Devils Walkingstick site (9CAM177) and the Swift Creek components (A.D. 300700) of the Kings Bay site (9CAM177) in Kings Bay, Georgia were investigated to
determine season of death (Quitmyer, Hale, and Jones 1985). It was discovered the Swift
Creek clams were harvested in all seasons, with all seasons equally represented, while
during the Savannah period, clams were harvested in all seasons with the fall season
dominating. Late Archaic period (2500-1000 B.C.) clams excavated from the Cannons
Point Shell Ring (9GN57) also were evaluated. It was discovered that, during the Late
Archaic, clams were harvested year round, with the spring season dominating. This study
shows a viable, accessible method for determining the season of harvest of archaeological
clam specimens, which in turn may be used to indicate the settlement pattern and dietary
makeup of the people doing the harvesting (Quitmyer, Hale, and Jones 1985).
In an article by Qutimyer, Jones, and Arnold (1997), the modern hard clam
Mercenaria mercenaria, along with Mercenaria campechiensis and their hybrids, was
collected from four locations along the Atlantic and Gulf coasts of South Georgia and
Florida. As in the previous study, the clams were collected on a monthly basis for at least
a year. Water temperature and salinity were also recorded. The zooarchaeological
specimens used in this study came from sites along the Atlantic coast from Horry County,
South Carolina, to Merritt Island, Florida. These specimens range in age from the
Archaic period (ca. 2500 B.C.) to the Protohistoric period (ca. A.D. 1500).
The same growth increment method that was used in the previous study was used
in this study as a temporal control. It was discovered that the temperature of the
surrounding water was the most important factor in the incremental shell formation. The
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optimum temperature for shell formation is 20ºC. Growth decreases above and below
this temperature. Thus, there is a striking latitudinal difference in the growth increments
of hard clams. The clams from the Southeast tend to indicate slow growth during the
summer, likely due to higher than optimum temperatures, while clams from the Northeast
tend to indicate slow growth during the winter, likely due to lower than optimum
temperatures (Quitmyer, Jones, and Arnold 1997). Thus, as mentioned in the discussion
of the earlier study, one should use modern clams from the immediate vicinity of the
zooarchaeological clams to be studied.
Oxygen isotope levels present in the CaCO3 of clam shells also were used in this
study (Quitmyer, Jones, and Arnold 1997) to further confirm previously observed
differences in incremental shell formation and to help illustrate the observed latitudinal
differences between different geographic regions. The main oxygen isotopes used in this
method are 16O and 18O. Relatively high levels of 16O indicate a colder environment
while relatively low 16O levels indicate a warmer environment (Quitmyer, Jones, and
Arnold 1997).
Thirty-eight archaeological assemblages from the Atlantic coast, between North
Carolina and central Florida, were compared with the modern samples. The growth
frequency profiles indicated that 36.8 percent of the archaeological assemblages were the
result of year-round collection, while a pattern of winter through summer clam collection
is evident at the remaining sites. The Atlantic Coast sites range in age from the late
Protohistoric to the late Archaic. The Archaic sites used for the Atlantic Coast were
Cannon’s Point Shell Ring (9GN57) and Tomoka Stone Park (8VO2571). Evidence from
the Cannon’s Point supported spring collection while evidence from Tomoka Stone
25

supported year-round collection. The Gulf Coast clam data indicate that 35.7 percent of
the archaeological assemblages were the result of year-round collection, while the rest
suggest spring through summer collection. The Gulf Coast sites range in age from the
Late Prehistoric to the late Archaic. The Archaic sites used for the Gulf Coast were
Useppa Island-Calusa Ridge (8LL51) and Horr’s Island (8CR209). Evidence from
Useppa Island supported spring and summer collections while evidence from Horr’s
Island supported year-round collection. One must not forget to take human foraging
activities into account. It is possible that there were seasons in which humans did not
collect clams; this would bias the record to appear as though the site was abandoned for
those seasons (Quitmyer, Jones, and Arnold 1997). This is one reason why it is
ultimately necessary to employ different data sets in seasonality studies.
This study of modern clams verifies an annual pattern that has been previously
discovered for southeastern North America. The general pattern is that hard clams
experience fast growth and form opaque increments during the winter and spring while
slow growth and translucent increments form during the summer and autumn. As noted
earlier, this trend is reversed for the Northeast. The evidence presented in this article by
Quitmyer, Jones, and Arnold (1997) indicates that many sites along the Atlantic and Gulf
coasts were not seasonally abandoned; thus, permanent coastal habitations appear to have
a long history in southeastern North America.
A recent paper by Thompson and Andrus (2011) further supports the conclusions
reached by Qutimyer, Jones, and Arnold (1997). This paper outlines a study of the clams
and oysters from the Sapelo Island Shell Ring Complex (9MC23). Growth band analysis
of Mercenaria mercenaria remains was performed, along with stable oxygen isotope
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ratios studied on Mercenaria mercenaria and Crassostrea virginica remains. A total of
620 clams was sampled for growth band analysis. The growth band comparative data
used in this study are the data from Quitmyer, Jones, and Arnold’s (1997) modern yearround collection of the King’s Bay locale. While not all valves were able to be read, the
results indicated that the clams analyzed were more often collected during the winterspring; however, summer-fall collection was represented also. A total of 58 specimens
(41 clams and 17 oysters) was sampled for oxygen isotopic analysis. Of the 58
specimens sampled, 45 resulted in readable profiles for the isotopic analysis. All four
seasons were indicated in the results, with winter (56%) dominating. Summer (33%)
appears to also be an important collecting season, according to the isotope results. The
results of these analyses indicate that year-round occupation occurred at this Late Archaic
site.

Vertebrate Indicators of Seasonality
Modern fisheries data can be used to compare against archaeological fish data in
order to assess environment and seasonality of the archaeological assemblage (Reitz and
Wing 1999). For instance, there are freshwater and marine species of fish. Some
species, however, are anadromous, spending part of their life cycle in fresh/brackish
water near the coast and migrating to deeper marine waters during another part of their
life cycle. Certain species of fish may change habitats in different seasons. Also, the size
of archaeological fish remains, based upon growth and life cycle data from modern
fisheries, can indicate the age of the fish, thereby indicating the season of death (Reitz
and Wing 1999). The size (primarily of vertebrae and otoliths) and species are the
27

indicators most commonly used to determine seasonality of the fish remains. For
example, if there are many small fish vertebra or small otoliths belonging to a species of
fish that is large when mature, one can assume that those fish died early in their life cycle
and close to the season of birth. This, in turn, determines the season of gathering.
One method used to determine the size and age of teleosts (members of the order
Teleosti, including most bony fish that were used historically for food) in archaeological
assemblages requires measurements of the atlas vertebra and the use of allometric
equations. The measurements of the atlas vertebra of these fish correlate well with living
body weight (Anderson, Rahn, and Prange 1979; Reitz and Wing 1999). The atlas is
measured at the widest point and the resulting calculated allometric data and weights are
used to infer the stage in the life cycle or the age of a specific taxon (Reitz and Wing
1999). This method can be used at the species-level if one has sufficient modern
measurements of a fish species; otherwise, an order-wide level is used (Granadeiro and
Silva 2000).
The growth increments that occur in fish otoliths may also be used to determine
the age of the fish at death (Reitz and Wing 1999). These growth increments are similar
to those found in molluscs, with different bands indicating fast or slow growth seasons.
Narrow bands represent a slow growth period (usually assumed to be cold weather) and
wide bands represent a rapid growth period (usually assumed to be warm weather).
However, in some regions, the growth periods and the representative bands may be
different. This is why having information from the immediate area is important. Again,
this is very similar to the mollusc growth bands discussed earlier. The two bands
together form an annulus. In order to study these in an archaeological assemblage, one
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must prepare thin sections of the otoliths for study by use of special saws and solutions.
Then the bands are observed under a microscope and counted (Secor et al. 1991).
The size, age, and presence of mammal remains with a known, seasonal life cycle
such as White-tailed deer can be used to indicate occupation occurring during the season
of death. Also, the presence/absence of migratory water fowl such as Canada geese can
be used to indicate season.
Mammal skeletal age indicators can include form and porosity of skeletal
structures, epiphyseal union, cranial suture closure, tooth growth and wear, size, and
antler/horn development (Reitz and Wing 1999). It is difficult to quantify some of these
attributes; thus, a qualitative approach often is used. The qualitative approach concerning
the increasing age of a specimen can include a reduction in bone porosity (except in cases
of extreme age), more marked muscle attachment sites, increased number of bone layers,
degree of epiphyseal union, degree of tooth eruption and wear, and a reduction in
cancellous bone. Skeletal element size, tooth eruption, epiphyseal union, and tooth
growth and wear can be quantified if the sample is sufficiently complete. However,
many of the methods used for these quantitative indicators are often subjective. It is
usually more conservative, and thus safer, to use qualitative as opposed to quantitative
means of analysis (Reitz and Wing 1999).
Refuge Fire Tower Site (8Wa14)-An example of assessing seasonality using
vertebrate fauna
In the thesis “Vertebrate Fauna from the Refuge Fire Tower Site (8Wa14): A
Study of Coastal Subsistence in the Early Woodland Period” by Lawson (2005),
seasonality is determined using vertebrate fauna. The Refuge Fire Tower site is located
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on Florida’s northern Gulf Coast and is a two-foot thick earthen/shell midden. The main
occupation of this site occurred during the Early Woodland; however, an underlying
artifact scatter suggests Archaic occupation as well.
Ten samples of vertebrate remains were analyzed. The NISP (number of
identified specimens) and the MNI (minimum number of individuals) were both
calculated for these samples. Each specimen was identified to the lowest taxonomic
category. Biomass for each taxon also was calculated to determine possible meat weight
contribution of elements. Invertebrate fauna were not used to determine seasonality due
to high fragmentation and an inadequate representative sample. Also, there were no
botanical remains recovered (Lawson 2005).
Faunal migration patterns, species availability, and predictable growth patterns all
were used to determine season of use of the Refuge Fire Tower site (Lawson 2005). The
presence or absence of Common Loon (Gavia immer), the Toadfish (Opsanus sp.),
Porcupinefishes (Diodontidae spp.), and skates and rays (Rajiformes spp.) was used to
aid in seasonality determination. The Common Loon migrates to the Gulf Coast region
during October-January. Porcupinefishes and Toadfish migrate closer to shore during
spring-fall, while skates and rays come close to shore during March-November. Modern
migration patterns were used to assess the migration patterns reflected in the
archaeological assemblage (Lawson 2005).
Bone fusion analysis was used to determine the approximate age-at-death of
White-tailed deer (Odocoileus virginianus) and raccoon (Procyon lotor) at the site. The
presence of unfused deer and raccoon elements indicates subadult individuals that were
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killed during the summer or fall months. This is based on the predictable breeding
patterns of these mammals (Lawson 2005).
Optimum yield also was used to determine seasonality at the Refuge Fire Tower
site. Although the invertebrate remains available for analysis were highly fragmented
and not believed to represent an adequate sample of actual deposition, these remains were
still able to be used in an optimum yield study. This type of study is based upon the time
of year or season when the species will yield the highest amount of meat/protein. The
high numbers present of the Eastern Oyster (Crassostrea virginica) and the Atlantic Bay
Scallop (Argopecten cf. irradians) indicate early spring- early fall. White-tailed deer
(Odocoileus virginianus) also were studied using optimum yield and revealed to be most
profitable during fall/winter (Lawson 2005).
The analysis of vertebrate faunal remains from the Refuge Fire Tower site
indicates nearly year-round occupation. Only late winter was not represented in the
vertebrate faunal remains, but cannot be excluded based on the available data (Lawson
2005).
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CHAPTER IV
PREVIOUS THOM’S CREEK SEASONALITY STUDIES

Problems with Thom’s Creek Studies
There are many known sites containing a Thom’s Creek component; however,
many of them have not had faunal remains recovered or have not had the faunal materials
analyzed. Many Thom’s Creek studies tend to concentrate on ceramics or site layout,
thus neglecting the fauna. Another problem concerning Thom’s Creek sites is that many
were excavated long ago and have never had reports published, while some others’ field
notes have simply disappeared. Also, many of the sites have been destroyed or inundated
by rising sea levels (Sassaman and Anderson 1994), making gathering of new data
impossible.

Thom’s Creek Seasonality Studies

Secessionville (38CH1456)
Secessionville (38CH1456) in South Carolina contained a Late Archaic Thom’s
Creek component represented by Feature 5 (Hogue 1997). This feature was exposed by
mechanical stripping and bisected with only the eastern half being excavated. Portions of
the feature fill were water-screened using 1/8 inch mesh, dry screened with ¼ inch mesh,
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and subjected to flotation. This feature is a shell pit and produced a calibrated
radiocarbon date of 3940 ± 120 BP (cal. 2580 BC to 2270 BC). It is believed that this
feature represents two separate discard episodes due to the two distinct zones of crushed
shell and sand observed.
A total of 1,697 sherds was recovered sitewide (Trinkley and Hacker 1997). Only
297 sherds discovered were over one inch in diameter, and thus suitable for anaylsis. Of
these sherds, 109 were from the Thom’s Creek Feature 5. The rest of the sherds included
additional Thom’s Creek specimens, as well as other early prehistoric types common to
the surrounding area. Eight baked clay object fragments were recovered from the site
and only one bone tool (a bone pin) was recovered. Eight flakes, one biface, one
projectile point, one chert core, and one soapstone disk fragment were recovered. The
only undisturbed prehistoric context at Seccessionvile is Feature 5; therefore, that is the
focus of the majority of the study. In Feature 5, 815 sherds were identified as Thom’s
Creek; however, as stated above, only 109 were over one inch in diameter. Among the
sherds recovered, nine were classified as bone or wood-working tools called hones. It is
believed that hones were used to grind tools into shape. Trinkley and Hacker hold that
the presence of hones at a site indicates that bone was being worked, even if few or no
bone tools are recovered. The bone pin recovered was found in Feature 5 and no lithics
from the site were found in Feature 5 (Trinkley and Hacker 1997).
Because this is only one feature, one must remember that sampling error could
pose a problem. A total of 2,189 bones was recovered from this feature. At least eight
species of fish were included in the total 23 species identified. Based upon the presence
and size of Atlantic croaker (Micropogonias undulates) remains, it appears that
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Secessionville’s Feature 5 represents a spring to late fall occupation. The presence of
turkey (Meleagris gallopavo), deer (Odocoileus virginianus), raccoon (Procyon lotor),
rabbit (Sylvilagus floridanus), gray squirrel (Sciurius carolinensis), and opossum
(Didelphis virginiana) indicate that the site could have been inhabited during the winter,
but there are no migratory water fowl remains to support this (Hogue 1997).
Secessionville evidenced a large number of different fish in the faunal
assemblage; however, mammals contributed the majority of vertebrate biomass.
According to the faunal assemblage from Secessionville, estuarine, nearshore waters, and
tidal creek environments seem to have been the most important for subsistence. It
appears that more marine areas and the maritime forest also were used (Trinkley and
Hacker 1997).
Hard clams (Mercenaria mercenaria) were the main invertebrate fauna used to
assess seasonality at this site (Claassen 1997). The growth bands were observed and
recorded as discussed earlier in this thesis. It was determined that the shells were
harvested either in May or October. The presence of periwinkle and whelk in the
shellfish assemblage indicates that Feature 5 was probably not filled during the colder
months (Claassen 1997; Trinkley and Hacker 1997).
A fall occupation was indicated by the ethnobotanical remains of Hickory
nutshells. Based upon all seasonality evidence, Trinkley and Hacker (1997) conclude
that Feature 5 was likely filled between September and November.
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Fig Island Ring Complex (38CH42)
The Fig Island Ring Complex is composed of three main rings with an average
date of 3900 BP (Saunders 2002). Fig Island Ring 1 is the tallest shell ring in the
Southeast, reaching five to six meters above the surrounding land. It is the largest ring at
the site and was calculated to have a shell volume of 22,114 cubic meters (Heide 2002).
The calculated shell volume of Fig Island Ring 2 is 2,178 cubic meters and the volume of
Fig Island Ring 3 is 1,202 cubic meters. The site appears to be a complex of eight rings.
There was a possible ceremonial mound mapped at Fig Island Ring 1, but this requires
additional testing (Heide 2002). Units and trenches were placed according to the
judgment of the principal investigators. This involved units being placed on high areas
and at the base of Ring 1 and trenches being excavated through sections of the arms of
rings 2 and 3. Shovel tests were also placed in areas of interest across the entire site.
Features were water-screened through stacked, graduated (1/2, 1/4, 1/8 inch) screen mesh
while the rest of the fill from the site was dry screened using 1/4 inch mesh.
There were 1,788 Late Archaic sherds measuring over 1/2 inch recovered and an
additional 2,088 Late Archaic sherds measuring under 1/2 inch recovered; however, only
sherds measuring over 1/2 inch were analyzed (Saunders 2002). Of the 1,788 analyzed
Late Archaic sherds, 1,657 were classified as Thom’s Creek. There were 125 worked
shell artifacts and 70 worked bone artifacts recovered. There were only three lithic
fragments and one PPK recovered. The former consisted of two worked silicified coral
fragments and one coral debitage fragment, while the PPK appeared to be a reworked
Savannah River Stemmed point of Allendale chert. There was one human femur shaft
fragment found.
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The Hard Clam, Mercenaria sp., is usually used to determine seasonality;
however, this species was not present in adequate numbers at the Fig Island Ring
Complex (38CH42) to allow seasonality determination (Russo 2002). Therefore, the
parasitic snail of oysters, Boonea impressa, was used. After analysis, it was determined
by size that Boonea impressa indicated a late autumn/winter collection, while the analysis
of fish remains at this site indicated a summer collection. Most of the fish remains came
from young fish; therefore, the otoliths of those fish were too young to measure
increment of growth. There were some fish remains from catfish, but these have yet to be
analyzed. However, one can also look at the most common fishes and determine likely
season of capture based upon when they are most common in that area. The most
abundant fish species at this site were Sciaenids: croaker, silver perch, star drum, and sea
catfish. Similar to other Thom’s Creek sites, shellfish and small estuarine fish were
important in the assemblage. These species are most common in South Carolina during
the summer; thus, year-round settlement was indicated (Russo 2002).

Lighthouse Point (38CH12)
Lighthouse Point is a shell ring measuring 3,142 square meters, located on James
Island off the coast of South Carolina (Sassaman and Anderson 1994; Trinkley 1975).
In-depth data for this site are difficult to obtain, as it is discussed in Trinkley’s Ph.D.
dissertation and the materials are housed at the University of North Carolina. The
average date for this site is 3175 BP (Sassaman and Anderson 1994; Saunders 2002). Fig
Island and Lighthouse Point are the only shell rings along the South Carolina coast that
have had faunal recovery and analysis performed on assemblages recovered using 1/8 and
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1/16 mesh. It is not clear which screen size was used to recover which samples at
Lighthouse Point. Because of this lack of information, it is difficult to accurately assess
the faunal assemblage. The fish remains present were not quantified, and this also
impedes faunal assessment.
It was concluded by Trinkley that deer contributed the most bone to the
assemblage. Fish, turtle, opossum, rabbit, fox, squirrel, raccoon, turkey, and duck also
contributed. The fish consisted of sea catfish, mullet, and Black drum. Oyster, Quahog,
and Knobbed Whelk are the most common shellfish species identified (Trinkley 1975).
The presence of juvenile whelks indicates collection occurring May-July. Deer antler
and tooth eruption data indicate summer and winter deaths for some of the individuals
(Trinkley 1975). Recovered carbonized Hickory nut shell indicates fall occupation.
Lighthouse Point is believed to have adequate subsistence evidence to support an
assessment of year-round occupation (Sassaman and Anderson 1994; Saunders 2002).
Also present at the site was plentiful Thom’s Creek pottery, worked bone, worked shell, a
small number of lithics, and sherd abraders/hones. The worked bone includes pins, awls,
and socketed antler tines (Saunders 2002; Trinkley 1975). Post holes have been located
at the site, but no definite structural remains have been recovered. No human remains
have been recovered (Trinkley 1975).

Sewee Shell Ring (38CH45)
The Sewee Shell Ring, located in northern Charleston County, measures 78
square meters, with a calculated volume of 2,900 cubic meters (Russo and Heide 2003b).
This site dates between cal 3777 BP and cal 4342 BP. The first excavations at the Sewee
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Shell Ring took place in 1965 under the direction of William Edwards. In 2003, Russo
and Heide, along with two volunteers, excavated and mapped at the shell ring. All fill
was screened through 1/4 inch mesh screen. A large amount of Thom’s Creek ceramics
has been recovered from the site, with Thom’s Creek Plain dominating the assemblage.
Oysters were by far the most common shellfish identified. Periwinkle and ribbed mussel
also were present in smaller numbers. Mammal, catfish, drum, gar, other fish species,
turtle, bird, and alligator all have been identified in the assemblage. These faunal
remains have yet to be analyzed in terms of site seasonality. Bone tools and baked clay
objects also were recovered. No human remains or evidence for structures was identified
(Russo and Heide 2003b).

Coosaw Island Shell Ring Complex (38BU1866)
The Coosaw Island Shell Ring Complex is composed of four shell rings, located
on Coosaw Island (Russo and Heide 2003a). Rings 1 and 2 are co-joined; therefore, the
calculated volume of 1,483 cubic meters is for both rings. The site dates between cal
3446 BP and cal 3755 BP. The calculated volume of Ring 3 is 460 cubic meters. Ring 4
has yet to be investigated. One excavation unit was placed in each ring, with the
exception of Ring 4. All materials were screened through 1/4 inch mesh screens. Two
lithic fragments were recovered. These are a biface tip and a flake, both of coastal plain
chert. A total of 1,443 sherds was recovered; however, only sherds measuring larger than
1/2 inch were analyzed. This resulted in only 747 sherds being analyzed. Stallings was
the dominant ceramic type, while Thom’s Creek only accounted for 3% of the
assemblage. One bone pin and one shell tool were recovered. The vertebrate assemblage
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consisted of White-tailed deer, other mammal species, birds, turtles, catfish, Spotted
seatrout, and other fish species. The invertebrate assemblage consisted of oyster,
periwinkle, Quahog, Eastern Mud Snail, whelk, and Giant Cockle. No human remains or
evidence of structures was identified (Russo and Heide 2003a).

39

CHAPTER V
STUDY SITE-38CH1693

38CH1693 Background
Site 38CH1693 is located in Charleston County, South Carolina, in the lower
Atlantic Coastal Plain on the western edge of a sandy ridge (Figure 2). This ridge is a
relict Pleistocene beach dune approximately 25 feet above mean sea level (Trinkley and
Hacker 2007). A complex system of low-gradient drains, all of which flow into the
Wando River, is located to the north and northwest of the site (Seramur 2007). To the
south of the site is the Copahee marsh, further followed by Copahee Sound (Figure 3).
Beyond the sound is Dewees Island, a Holocene barrier island. Porcher Creek is a tidal
creek that flows from the southern end of Copahee Sound inland to within three-quarters
of a mile of site 38CH1693. There are four main ecosystems near the present-day site.
These are the coastal marine, the maritime, estuarine (including deep tidal habitats), and
palustrine (Seramur 2007).
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Figure 2

General Location of Site 38CH1693 in Relation to Atlantic Coast.
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Figure 3

Small Scale Compilation of Geological Survey Topographic Maps with a
Hillshade Overlay. (from Seramur 2007: Figure 39).

The soils found on the ridge where site 38CH1693 is located consist primarily of
fine sand (Seramur 2007). Less than 12% of the sediments consist of silt and clay.
Depending on local conditions, these soils are moderately to poorly drained and are
nearly level. Sediment has continued to accumulate on the Pleistocene beach ridge
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during the Holocene, as evidenced by two buried soil horizons. The A-horizon is an
inceptisol which is separated from the weakly developed B-horizon (Bw) by a slight
color change or shell inclusions. Figure 4 displays the profile of a deep test unit. The Ahorizon measures to a depth of 21 centimeters and was mechanically stripped with no
excavations performed. This horizon was not relevant to the proposed research questions
of the original study; therefore, it was stripped. After flat shovel-leveling this surface, the
excavations began in the Bw-horizon, which measures from 21-50 centimeters. A second
B-horizon (Bwb) is recorded from 95-125 centimeters in depth. This is covering a
second A-horizon (Ab), which measures from 125-150 centimeters in depth. Note that
there is no E horizon present in the soils of this site. This is interpreted as historic
erosion of the surficial soils. Original survey suggested a shell midden; however, after
excavation, no shell midden was observed. The context of buried artifacts would not
have been disturbed by the process of wind blown sand deposition. The preservation of
the two buried soil horizons (Bwb and Ab) and a stratigraphic boundary that is preserved
at 100 cm indicates that bioturbation has not significantly disturbed the context of the
archaeological materials. The deepest artifacts recovered came from level 10 in unit
165R165. This unit was excavated in 0.2 (6.1 cm) foot levels and, like all other units,
began in level 2. This would deepen the unit to approximately 2.5 feet (76.2 cm) below
the extant ground surface (Seramur 2007; Trinkley and Hacker 2007).

43

Figure 4

Field and Sedimentology Log of Particle-Size Analyis Results for
Deep Test Profile at 165R165. (from Seramur 2007:Figure 41).

The latitude of site 38CH1693 is 32º 49’ N. This is a temperate latitude which
experiences long, warm summers and mild winters. The immediate vicinity of the warm
Atlantic Ocean induces a marine climate, which helps to moderate the weather yearround. The Appalachian Mountains to the northwest block cold, shallow air masses,
which further helps to moderate the weather.
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The site was initially encountered as a result of shovel testing during a 1997
survey. As a result of this testing, two 3-foot test units were excavated. These were
named Brockington Units 201 and 202. Site 38CH1693 was originally thought to have
been a shell-midden site based on this sampling. Both Brockington Units yielded Thom’s
Creek ceramics; however, abundant shell and faunal remains were recovered from Unit
201. Analysis of excavated materials focused on the recovered ceramics. After more indepth excavations in 2006 supervised by Dr. Michael Trinkley of Chicora Foundation
Inc., it was discovered that the site was approximately 4,420 square meters in size, and
the four Thom’s Creek-component dates obtained indicate site usage between 3650 and
3950 cal BP (1700 BC and 2000 BC). One Hickory nut shell from each of four discrete
features was carbon dated. According to the carbon dating results, it appears that there
may have been two separate periods of use. Site 38CH1693 was composed of several
shell features, but is not an actual shell midden. The shell pits were identified as being in
two separate areas. Given the carbon dates, it is possible that the site was used more than
once, likely for a relatively short duration each time (Trinkley and Hacker 2007).
The placement of excavation units and nearby mechanical stripping was focused
on the previously excavated Brockington Unit 201; which was thought to be part of a
shell-midden, but was later determined to be Feature 4 (Trinkley and Hacker 2007).
Auger testing was also used across the site to determine shell density. Mechanical
stripping was only performed in areas where shell was considered “moderately dense”.
This was done in hopes of locating the best preserved remains of the site. Mechanical
stripping was performed via a Bobcat excavator. A total of 1,470 ft2 was mechanically
stripped across the site to remove the A horizon, which contained a mix of Thom’s Creek
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and Deptford pottery, while 275 ft2 were excavated by hand. Unit fill was screened using
¼ inch mesh for general artifact recovery and feature fill was water-screened using 1/8
inch mesh for floral and faunal remains recovery (Trinkley and Hacker 2007).
There was remarkable preservation of floral and faunal remains at 38CH1693.
This was due to the pH of the surrounding soil matrix. The mollusk shells have a
neutralizing effect on the soil, thus keeping the pH in an optimum range for preservation
of bone. The pH levels of the features for 38CH1693 range from 8.50 to 8.72. The shell
may also act as a physical buffer against environmental elements (Reitz and Wing 1999).
When compared with the offsite control for phosphorus levels, all the shell pit features,
except for Feature 3, display relatively high levels of the chemical. Phosphorus has long
been used to indicate human activity (Holliday and Gartner 2006). When detected in
high concentrations at archaeological sites, it is considered to be the result of human
refuse, waste, burials, and/or other human activities. While humans may leave many
chemicals behind, few are as significant, persistent and stable in soil as phosphorus
(Holliday and Gartner 2006).
Late Archaic/Early Woodland through Middle Woodland pottery was present in
the artifact assemblage recovered from the site. This included Thom’s Creek, Deptford,
Wilmington, and St. Catherines. Only sherds classified as Thom’s Creek and measuring
over 1-inch in diameter were analyzed. There was a total of 1,230 sherds that fit this
requirement (Trinkley and Hacker 2007). Thom’s Creek Plain comprised 75 percent of
the collection, with the next most abundant pottery being Thom’s Creek Finger
Impressed (14.8%), then Thom’s Creek Finger Pinched (7%), and Thom’s Creek Reed
Punctate (3%). Only two Thom’s Creek Shell Punctate sherds (0.2%) were identified.
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Thom’s Creek pottery is classified as a sand-tempered or non-tempered ceramic type.
After sand-temper size analysis, it was discovered that the sand sizes were nearly
identical for the different pottery types, indicating that sand was a natural inclusion, not
an added temper, and that the clay source for all types was likely the same. The bulk of
the sherds contain 10-20% inclusions, resulting in a “sandy paste” (Trinkley and Hacker
2007). It is believed that the clay source was locally available sandy clays. There also
were four baked clay objects recovered from the site. The paste of these baked clay
objects is identical to that of the recovered pottery. Sixteen abrader sherds and eleven
hone sherds were recovered; however, no detailed analysis of these objects has yet been
performed (Trinkley and Hacker 2007).
There were four worked bone artifacts recovered from 38CH1693 (Trinkley and
Hacker 2007). Three of these were worked antler fragments with the fourth being a
worked bone pin with no head. This small number of worked bone tools seems out of
place when compared to the number of abraders and hones recovered. The reason for this
is not clear. It is possible that the occupants at 38CH1693 did not discard the bone tools,
or perhaps the abrader and hone sherds were used for other purposes. There were only
seven lithic items recovered. These were all from bifacial retouching episodes and are of
extralocal materials (Trinkley and Hacker 2007). Five of these flakes are coastal plain
chert, one is orthoquartzite, and one is an exterior cortex fragment of a quartz cobble.
The low number of lithic items recovered and the extralocal origin of the items is typical
of many Thom’s Creek sites along the South Carolina coast. The failure to recover any
finished stone tools suggests a possible rarity of these items. Seven coprolite fragments
were recovered and explored dry under low (7x) magnification. The coprolites were not
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reconstituted due to limited success with this process from other Thom’s Creek sites
(Trinkley and Hacker 2007). Only one was intact enough for measurements. There was
a slight visual indication of a fish vertebra but no other identifiable inclusions.

38CH1693 Botanical Remains
Four pollen and phytolith samples from shell pits were taken (Trinkley and
Hacker 2007). The pollen from all records was dominated by the arboreal pollen of the
local forest (Cummings 2007). Based upon the evidence, this forest was dominated by
pines and oaks. The non-arboreal pollen reflected a variety of local, native wetland
vegetation types. The phytolith record is dominated by grasses. The grass phytolith
assemblage indicates both cool weather and warm weather grasses. The quantities of
pollen and phytoliths recovered from the samples do not indicate intentional human use
and discard. These quantities simply indicate surrounding indigenous flora. The only
pollen that could possibly indicate human use is that of the Wild grape (Vitis sp.), which
is usually rare in assemblages but was recorded in two of the four samples (Cummings
2007).
Ethnobotanical remains were recovered from 38CH1693 by flotation and water
screening (Trinkley and Hacker 2007). These results mirror the pollen and phytolith
results (Cummings 2007). The wood charcoal recovered showed that pine and oak
dominated. There was also an abundance of Hickory, in the form of wood charcoal and
nutshell. Wild grape (Vitis sp.) seeds were also found during water screening. Hickory
nuts usually begin to become readily available around October while Wild grape is
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available from August through October. Thus, the botanical remains suggest a late fall or
early winter occupation (Cummings 2007).

38CH1693 Faunal Remains
There were six shellfish species identified at site 38CH1693. The most abundant
species was the oyster (Crassostrea virginica), with periwinkle (Littorina irrorata) being
the next most abundant. Clam (Mercenaria mercenaria), ribbed mussel (Geukensia
demissus), Stout Tagelus (Tagelus plebeius), and Knobbed Whelk (Busycon carica) were
also present. Oyster accounted for 78% of the assemblage, with periwinkle accounting
for 15%. The other shellfish species were generally minor components of the
assemblage. The sample sizes of the aforementioned shellfish were too small to be used
for seasonality studies; thus, the parasitic oyster gastropod Boonea impressa was used.
Measurements were taken of Boonea impressa to the nearest 0.5 mm. From these
measurements the season of capture was determined. This evidence points to oyster
collection occurring in the late autumn through early winter (Trinkley and Hacker 2007).
In the initial faunal analysis of 38CH1693, a total of 8,599 vertebrate bones were
analyzed from 38CH1693 (Hogue and Lowrey 2007). Thirty-one taxa and twenty-eight
species were identified from this analysis. These numbers have changed due to further
analysis for this thesis, as will be discussed in a later section. Mammals dominated the
biomass weight (76.50%), followed by fish (10.41%), bird (6.61%), reptiles (5.21%),
crab (0.46%), and amphibian (0.02%). These include seven mammals, deer (Odocoileus
virgiananus), eastern cottontail (Sylvilagus floridanus), raccoon (Procyon lotor), grey
squirrel (Sciurus sciurus), fox squirrel (Sciurus niger), bobcat (Lynx rufus ), and rat
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(Rattus sp.); two bird species, turkey (Meleagris gallapavo), and Canada goose (Branta
canadensis); seven reptile species, Garter snake (Thmnophis sirtalis), Black Racer
(Coluber constrictor), water snake (Natrix sp), cotton mouth (Agkistrodaon sp.), Box
turtle (Terrapene carolina), Snapping turtle (Chelydra serpentine), and River cooter
(Chrysemys floridana); two amphibian species, Southern toad (Bufo terrestris) and one
unidentified frog species (Anura sp.); eleven fish species, Hardhead catfish (Arius felis),
Gafftopsail catfish (Bagre marinus), bass (Micropterus spp.), Red drum (Sciaenops
ocellatus), flounder (Paralichthys sp.), Bluefish (Pomatomus saltatrix), Bowfin (Amia
calva), Spotted seatrout (Cynoscion nebulosus), Atlantic croaker (Micropogonias
undulates), ray (Myliobatidae sp.), skate (Rajidae sp.); and finally, Blue crab (Callinectes
sp).
Deer proved to be in relatively low abundance compared with fish. The deer
fragments present suggest intensive processing, indicating that deer may have not been
readily available at the time of occupation (Hogue and Lowrey 2007). The relatively low
abundance of otoliths, which are located in the head, and the lack of atlas vertebrae,
which are the first vertebra, support the hypothesis that the heads of many fish in the
assemblage were disposed of elsewhere and not brought back to the site.
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CHAPTER VI
METHODS

I initially analyzed the faunal materials recovered from 38CH1693 with the
supervision of Dr. S. Homes Hogue during the fall of 2006 and the spring of 2007. This
analysis was performed for the Chicora Foundation and can be found in Hogue and
Lowrey (2007). Standard zooarchaeological procedures and methods were employed in
the analysis. These are described in more detail in the following paragraphs. To aid in
element identification, the comparative collection at the Cobb Institute of Archaeology,
Mississippi State University, was used. Unfortunately, the limited comparative collection
housed at the Cobb Institute restricted the identification to species of many of the fish
remains.
During several days in March 2011, I further analyzed the fish remains using the
zooarchaeological comparative collection housed at the University of Tennessee in
Knoxville, Tennessee. While much effort and many hours were spent further identifying
the fish remains, only one new species was identified. This was Black drum (Pogonias
cromis). However, it was determined that the ray present was Cownose Ray (Rhinoptera
bonasus) and the flounder present was Southern flounder (Paralichthys lethostigma).
Some of the previously unidentified remains were identified to more accurately represent
those species that were already determined to be present in the assemblage prior to the
51

Knoxville trip. Fish can be a very good indicator of seasonality. However, many of the
fish remains were heavily fragmented, with the vertebrae being somewhat “abraded” and
missing many identifying markers; thus, many of the fish remains were unable to be
properly identified. There are still many unidentified fish remains that may be identified
with more time and practice. Fish are difficult to learn to identify, and the process to
determine species can be slow-going.
During the analysis of these faunal materials, all recovered faunal materials were
sorted to class, suborder, or species, and individual bone elements were identified. When
preservation permitted, the side (right or left), specific bone section (diaphysis, epiphysis,
distal, proximal, etc.), and level of maturity (immature, adult, old adult) were recorded.
A count was made of all elements in a classification (class, species, etc.) and they were
weighed in grams. In instances where deer bone elements were complete (Features 1, 2,
and 4, and several unit levels), measurements were taken following the standards outlined
in von den Driesch (1976). These measurements may be used to compare the size of the
deer observed in the assemblage to a modern specimen; thereby, possibly indicating sex,
with data from females clustering on the small end of a size scale. These measurements
may be found in Hogue and Lowrey (2007).
The Minimum Number of Individuals (MNI) was computed for each animal
category using paired bone elements and age (mature/immature) as criteria. Grayson’s
(1973) maximum distinction method was employed to determine MNI. For the
collections analyzed in this study, this meant treating both horizontal and vertical strata as
single independent proveniences (Grayson 1973). Features also were treated as individual
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data sets and kept separate at all levels of interpretation. Data from the different
proveniences (levels and features) are combined together to provide a site total.
Since MNI as a zooarchaeological measure can be problematical, the biomass
contribution of each species was estimated. The method used in this study is based on
allometry—the biological relationship between soft tissue and bone mass. Biomass is
calculated using a least squares analysis of logarithmic data where bone weight is used to
estimate soft tissue amounts that would have been supported by the bone (Reitz and Wing
1999). Biomass was estimated using the following allometric equation (Compton 2004;
Reitz and Wing 1999: 224; Simpson et al. 1960: 397):
Y=aXb
Or
Y=log10 a + b (log10 X)
Where:
Y= the estimated sample biomass (in kilograms)
X= weight of the bone (in kilograms)
a= the Y-intercept for a log-plot based on a least squares regression and the best
fit line
b= the constant of allometry-the slope of the line defined by the least squares
regression and the best fit line (Simpson et al. 1960: 397)
A constructive method for comparing similarities and differences in faunal
assemblages among sites is to observe the percentages of MNI and biomass percentages
for specific faunal categories. For this study, MNI and biomass percentages were used
together in configuring the faunal category patterns for mammal, bird, amphibians,
reptiles, fish, and crab for the larger feature samples.
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CHAPTER VII
RESULTS

A description of the habitats, ranges, and patterns of the fauna used to indicate
season identified in the assemblage will be presented before discussing the results of the
zooarchaeological study of the faunal assemblage from 38CH1693. These descriptions
are presented by animal group (mammal, bird, reptile and amphibian, and pisces and
crab).

Mammal
The White-tailed deer (Odocoileus virginianus) ranges from southern Canada
throughout much of the United States, excepting the southwestern U.S., and is also found
in Mexico and northeastern Brazil (Nowak 1999). These deer usually prefer open forests
or the edges of deciduous forests. They are excellent swimmers and can run at speeds up
to 64 km/hour. In the south-central United States they can range in weight from 50-100
kg. Antlers begin to grow in late spring/early summer, around April to May, and are shed
from January to March. They prefer a varied herbivorous diet, but will graze on grasses
if no other food sources are available. In the United States, mating occurs from October
to January with births occurring from April to September. The offspring average 1.5-3.5
kg at birth. Wild individuals usually live no more than ten years (Nowak 1999).
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Bird
The Canada goose (Branta canadensis) is native to and inhabits all of North
America at different times of the year (Hall 2004). It has spread naturally to some small
patches of Western Europe, Siberia, China, and Japan. It has been introduced to other
parts of the world by humans. The Canada goose inhabits wooded areas, open cultivated
areas, tundra, and semi-desert. It is usually found near water. Adults average 2.5-6.5 kg
and live between 10 and 24 years. It breeds in a variety of habitats, although the nest is
almost always in an elevated area near water. The Canada goose is herbivorous,
preferring green vegetation, fruits and grains. The Canada goose’s natural migration
leads to wintering in the middle to southern United States and along the coasts. The
Canada goose may be found during the summer in Canada. It may also be found yearround in the northern United States. It appears that this non-migration may be caused by
a lack of former predators and more available grain due to modern agricultural practices,
and therefore may not have been present in the past (Hall 2004).

Reptile and Amphibian
Seven reptile species were present in the 38CH1693 faunal assemblage. These
species consist of Garter snake (Thamnpohis sirtalis), Black Racer (Coluber constrictor),
Water snake (Natrix sp.), Moccasin (Agkistrodon sp.), Box turtle (Terrapene carolina),
River cooter (Chrysemys floridana), and Snapping turtle (Chelydra serpentina). There
was only one amphibian species identified. This was the Southern toad (Bufo terrestris).
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Different species of Garter snake range over most of the United States and occupy
a wide range of habitats, including meadows, streams, woodlands, and marshes (Conant
and Collins 1998; Jensen et al. 2008). Different species of Black Racer range from
southern Canada south to Guatemala. Black Racers usually prefer maritime forests,
upland meadows, and brushy dunes. No specific species was determined for the water
snake genus, therefore one can only say that this snake preferred aquatic habitats. The
Moccasins are made up of two possible species. These are the Copperhead (Agkistrodon
contortrix) and the Cottonmouth (Agkistrodon piscivorus). The Copperhead prefers
coastal flatwoods and lowlands but will inhabit higher elevations. The Cottonmouth
inhabits aquatic and semi-aquatic environments such as swamps, rivers and lakes. Both
of these species range throughout the southeastern United States from southeast Virginia
to central Georgia, with the Copperhead having a slightly larger range (Beane et al. 2010;
Conant and Collins 1998; Jensen et al. 2008).
The Box turtle ranges over the eastern and central United States and into the
Southwest and a portion of Mexico (Beane et al. 2010; Conant and Collins 1998; Jensen
et al. 2008). It is mainly terrestrial, but will soak in mud or water when the temperature
is warm. The Box turtle prefers forested habitats that are not far away from a water
source. The River cooter ranges from southeastern Virginia to northern Florida and
southern Alabama. This turtle prefers to spend much time basking and prefers aquatic
habitats in coastal plain backwaters, lakes, rivers, swamps, and ponds. The Snapping
turtle ranges from southern Canada to the Gulf of Mexico and from the Atlantic Ocean to
the Rocky Mountains (Beane et al. 2010; Conant and Collins 1998; Jensen et al. 2008). It
is an aquatic turtle that is found primarily in freshwater, but it occasionally can be found
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in brackish water. It rarely basks like other turtles, and often buries itself in the mud of
shallow water. The Southern toad occupies a wide array of habitats in the southeastern
United States. It ranges from eastern Mississippi and western Alabama, along the Gulf
and Atlantic coasts north to Virginia and throughout Florida. This toad prefers sandy,
friable soils and, like the majority of reptiles, is common during the summer months
(Beane et al. 2010; Conant and Collins 1998; Jensen et al. 2008).
Reptiles are cold-blooded and therefore cannot survive prolonged exposure to
cold weather. During the winter, these animals must find a burrow or den or bury
themselves in mud or the bottom of a body of water in order to survive. For example, the
Box turtle digs a hole below the soil and ground litter which serves to incubate the
animal. The Black Racer finds a den to ‘hole’ up in and sometimes shares it with other
snakes. Thus, reptiles and amphibians are primarily seen during the warm parts of the
year. One must remember that, while out of sight, reptiles and amphibians are
considerably slower moving, if not almost stationary, during significantly cold weather.
This would make an animal easy prey if it could be located (Beane et al. 2010; Conant
and Collins 1998; Jensen et al. 2008). However, for the most part, reptiles and
amphibians are considered warm weather indicators for archaeological assemblages.

Pisces and Crab
There were two freshwater species identified in the assemblage (bass and
Bowfin), but as they have no bearing on seasonality determination of the site, they will
not be discussed here. One marine species, Spotted seatrout (Cynoscion nebulosus),
identified in the assemblage is not of seasonal importance to this study, but will be
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discussed because it lives in such close relation to several other species that are
seasonally important. Eight marine fish species that are relevant to site seasonality were
identified, including Cownose Ray, (Rhinoptera bonasus), Gafftopsail catfish (Bagre
marinus), Hardhead catfish (Arius felis), Bluefish (Pomatomus saltatrix), Southern
flounder (Paralichthys lethostigma), Atlantic croaker (Micropogonias undulatus), Red
drum (Sciaenops ocellatus), and Black drum (Pogonias cromis). The Blue crab
(Callinectes sp.), also a marine species, was the only crab identified in the assemblage.
The Cownose Ray ranges from Massachusetts south to Brazil in coastal western
Atlantic waters. It is also found in the Gulf of Mexico (Blaylock 1993; Dahlberg 1975).
Here, we are concerned with the groups that inhabit the western Atlantic waters. The
Cownose Ray migrates north to south along the eastern coast of the United States. In
early spring, the ray leaves its wintering grounds in the south and begins migrating
northward. As the water temperature increases, the migration moves ever northward to
feeding and nursery grounds in the area of Chesapeake Bay (Blaylock 1993; Dahlberg
1975; Smith and Merriner 1985; Weinand et al. 2000). It usually reaches this area around
the beginning of May. During this migration, groups of rays stop to feed on molluscs
found within estuaries along the coast. During the fall-return southern migration, the
Cownose Ray does not come as close to shore (Blaylock 1993; Dahlberg 1975; Smith and
Merriner 1985). Thus, one can conclude that any Cownose Ray captured likely would
have been caught during the northward spring migration.
The Gafftopsail catfish ranges along the Atlantic coast of North America from
Cape Cod to Florida and throughout the Gulf of Mexico (Schultz 2004). It is abundant
on the coasts of Louisiana and east Texas. This catfish prefers bays and estuaries with
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brackish water and sandy bottoms that have a high organic content. The Gafftopsail
tends to move in large schools and migrates out of the bays and estuaries to warmer open
waters during the winter. In South Carolina, this catfish spawns between April and July
in the inshore mud flats (Schultz 2004). The Hardhead catfish occupies the same range
as the Gafftopsail catfish but is more plentiful in the Gulf of Mexico than the Gafftopsail
(Fichter and Francis 1987; Murdy and Musick 1997). This catfish prefers bays, canals,
and beach waters. The young often travel upstream in coastal creeks and rivers.
Hardhead catfish in South Carolina spawn in early summer in near-shore waters and
estuaries. Like the Gafftopsail, the Hardhead catfish migrates to warmer open waters
during the winter (Fichter and Francis 1987; Murdy and Musick 1997: Robins and Ray
1986).
The Bluefish is the only member of the Pomatomidae family (Schultz 2004). It is
found in most temperate coastal regions worldwide. In the western Atlantic Ocean it is
found from Nova Scotia and Canada south to Bermuda and Argentina. It is rarely found
between southern Florida and northern South America. The Bluefish migrate north in the
spring and south in the fall. This migration occurs along coastal areas near beaches and
shoals. In South Carolina, the Bluefish is present primarily from early spring through late
summer/early fall. In the South Atlantic Bight, this species spawns in the open sea
during the spring (Schultz 2004).
The Southern flounder ranges from North Carolina to Florida and in the Gulf of
Mexico from Florida to northern Mexico (Schultz 2004 Wenner and Archambault 2005).
This estuarine-dependant, bottom-dwelling species prefers bay mouths, estuaries, and
inshore channels. It is sometimes found in freshwater. The adult Southern flounder (2-3
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year +) spawns offshore in the late fall/early winter. Southern flounder peak in South
Carolina estuaries in August and are common in the area from early spring to late fall
(Schultz 2004; Wenner and Archambault 2005). This species spends the winter offshore
in warmer waters and returns in the spring with rising temperatures.
The Atlantic croaker ranges along the Atlantic coast from Cape Cod to the Bay of
Campeche (Schultz 2004). It is an estuarine-dependent, bottom-dwelling species that
prefers sand, shell, and mud bottoms around rocks and jetties. The adult Atlantic croaker
(1 year +) migrates from estuaries, nearshore waters, and coastal waters to warmer
offshore waters during the winter. This species spawns during the fall and early winter in
offshore waters (Schultz 2004).
The Red drum ranges along the east coast of North America from Cape Cod to the
Florida Keys and is also common along the coasts of the Gulf of Mexico (Schultz 2004).
This species is estuarine-dependent, preferring mud flats, sandy bottoms, oyster bottoms,
sea grass beds, river mouths, continental shelf waters, and estuaries. Young Red drums
inhabit estuaries, river mouths, and other shallow waters until approximately age three,
when they move into deeper water as adults (Collins et al. 2001; Parker 2002; Schultz
2004). This species tolerates a wide salinity range and some members may spend their
entire lives in freshwater. Red drum spawn from August to November in tidal bays,
passes, and inlets. During the winter, adult Red drum move from nearshore and coastal
waters to deeper, warmer, offshore waters and return in the spring with warmer water
temperatures (Collins et al. 2001; Parker 2002; Schultz 2004). The Black drum occupies
the same range as the Red drum (Schultz 2004). This species of drum is an inshore
bottom fish that prefers salt and brackish water with sandy bottoms. Black drum are
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often found near clam and oyster beds, estuaries, bays, shorelines, high marsh areas,
jetties, and channels. Like Red drums, Black drums spend their youth in estuaries and
shallow waters until they mature at approximately age three or four. At that point, they
leave the shallows for nearshore waters during warm weather and offshore, warmer water
during the winter. Black drum spawn in the same places as Red drum (tidal bays, passes,
and inlets); however, Black drum spawn during the spring (March-April) as opposed to
the late summer/early fall of the Red drum (Collins et al. 2001; Schultz 2004).
The Spotted seatrout is not a seasonal indicator, but is discussed here due to the
emphasis on marine fish in this thesis research. This species ranges along the Atlantic
and Gulf Coasts of North America and the entire Gulf of Mexico (Schultz 2004). It is an
inshore and nearshore, bottom-dwelling fish that prefers the sandy, grassy bottoms of
estuaries, bayous, and shallow bays. It is also sometimes found in salt marshes and tidal
pools (Schultz 2004; Wenner and Archambault 1996). The Spotted seatrout spawns
during March through November near coastal bays, lagoons, passes, barrier islands, and,
sounds. The Spotted seatrout generally doesn’t travel far from the estuaries in which they
are spawned. Inshore deeper water such as channels, rivers, or main estuaries is preferred
by these fish for the winter, as this species is susceptible to cold temperatures (Collins et
al. 2001; Schultz 2004; Wenner and Archambault 1996).
The Blue crab belongs to the swimming crab family, Portunidae, and includes at
least six species in this area (Meyer 2000; Ruppert and Fox 1988). The separate species
are extremely difficult to identify based on exoskeleton fragments, therefore all six
species are simply lumped together as Callinectes spp. The Blue crab ranges along the
southeastern United States coast from Massachusetts to Texas and inhabits estuaries,
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coastal bays, tidal creeks, and nearshore waters. In South Carolina, mating occurs from
February through November, and the females spawn from April through August. Blue
crabs are opportunistic omnivores and bottom foragers. During the coldest winter
months, Blue crabs seek deeper water or may bury themselves in mud (Meyer 2000;
Ruppert and Fox 1988).
A table representing Feature 6 is not included in this study due to the
identification of only large mammal resulting from analysis. No species were identified
for Feature 6 and thus the faunal remains could not contribute to a seasonality study. A
table for Feature 6 can be found in Hogue and Lowrey (2007).
The results of the faunal analysis of the features of 38CH1693 can be seen in
Tables 1, 2, 3, 4, and 5, along with a table containing the data for the faunal analysis of
the whole site (Table 6).

Features of 38CH1693
Feature 1 measured approximately 7.0 feet east to west, where it was intruded by
Feature 2; however, only 5.0 feet were excavated north to south (Trinkley and Hacker
2007). This feature consisted of a homogeneous shell lens that measured 0.4-0.6 feet.
This lens primarily consisted of oyster (82.8%) and periwinkle (13.8%). Abundant
pottery, botanical remains, and faunal remains were recovered from this lens.
Underneath this lens was a base of dark brown sand, containing sparse and very
fragmented shell, measuring 0.1-0.2 feet. One Hickory nut shell was recovered from this
feature for radiocarbon dating and produced a date of 3900 ± 50 BP. There was abundant
charcoal observed but no ash. Also, no recovered shells evidenced burning or charring.
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This pit feature is similar to some pit features found at shell ring sites, such as
Lighthouse Point. These have been interpreted as being shellfish steaming or roasting
pits. The lack of burned shell may indicate the use of plant matter to insulate or protect
the shellfish during the cooking process (Trinkley and Hacker 2007). After the steaming
episode, it appears that the pit was used as a discard area for shell and other refuse from
the site. Because of the absence of more than one lens, it appears that this feature was
used over a short duration or was left open for a short time. The faunal remains of
Feature 1 (Table 1) that securely represent a spring/summer occupation are immature
White-tailed deer, Cownose Ray, various fishes, Blue crab, and various reptiles and
amphibians. The presence of Canada goose in the assemblage also suggests a fall/winter
occupation. Wild grape (vitis sp.) seed was recovered in this feature along with Hickory
nut shell. All together these seasonality indicators represent a spring through late
fall/winter filling of the pit. Only late winter is not securely represented in the materials
from this feature.
Feature 2 measured 9.0 feet east to west (Trinkley and Hacker 2007). As with
Feature 1, only 5.0 feet were excavated north to south. The exact boundary between the
two features was blurred by the remains of an intruding tree. The total depth of Feature 2
was 1.02 feet. One Hickory nut shell was recovered for radiocarbon dating and produced
a date of 3720 ± 60 BP. This feature proved to be almost identical to Feature 1 in function
and very similar in composition (Trinkley and Hacker 2007). Oyster comprised 84.2 %
and periwinkle comprised 10.5% of the shell layer. Immature White-tailed deer,
Cownose Ray, various fishes, and various reptiles and amphibians indicate a
spring/summer filling of the pit (Table 2). Canada goose remains, which are more
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plentiful in Feature 2 than Feature 1, indicate fall/winter filling. Wild grape pollen was
recovered, along with Hickory remains. These seasonality indicators are the same as in
Feature 1 and represent a spring through late fall/winter filling of the pit.
Feature 3 measured 3.4 feet east to west, 2.0 feet north to south, and
approximately 0.46 feet in depth (Trinkley and Hacker 2007). This pit feature exhibited a
single, homogenous level of dense shell with a base of dark brown sand containing a
small amount of very fragmented shell. The shell layer consisted primarily of oyster
(81.2%), periwinkle (12.5%), and clam (6.3%). This pit was also interpreted to be a
shellfish cooking pit. At the eastern edge of the feature there was a lens of brownish
yellow sand observed. This was interpreted to represent the moving of soil to one side to
remove steamed shellfish. The faunal remains recovered from Feature 3 (Table 3)
indicate a summer occupation. Only one White-tailed deer element was recovered. Two
reptile species and three warm weather fish species were recovered from the assemblage.
No botanical information was gathered on this feature because of its small size.
The exposed portion of Feature 4 measured 6.8 feet north to south and 5.0 feet
east to west (Trinkley and Hacker 2007). Only the part of the feature that was revealed
by the stripping was excavated. This feature was found to measure approximately 1.3
feet in depth. The profile is very similar to Features 1 and 2, consisting of a homogenous
shell lens with a base of dark brown sand containing sparse fragmented shell. Thus, it is
assumed that the function is likely the same for this pit as for Features 1 and 2. The shell
layer primarily consisted of oyster (92%) and periwinkle (7.5%). A Hickory nut shell
was taken from this feature for radiocarbon dating and produced a date of 3730 ± 50 BP.
Two reptile species, two amphibian species, Cownose Ray, and four fish species all
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indicate a spring to summer occupation (Table 4). Wild grape pollen was recovered from
this feature, along with Hickory nut shell. The seasonality evidence indicates a spring to
fall filling of the pit.
The exposed portion of Feature 5 measured 11.6 feet north to south and 6.0 feet
east to west (Trinkley and Hacker 2007). A large sample (16%) was removed for
waterscreening. This feature differed from the others by the absence of a dark sand base.
The dense shell layer was less homogenous than the other features and measured to a
depth of 0.7 feet. Oyster accounted for only 50% of this feature. Periwinkle (31.3%) and
Stout Tagelus (12.5%) accounted for a substantial amount. These different species are
considered to represent different dumping episodes or clusters in this feature. A Hickory
nut shell was taken from this feature for radiocarbon dating and produced a date of 3860
± 40 BP. Two reptile species, one amphibian species, Blue crab, Cownose Ray, and five
fish species are indicative of a spring to summer filling of this pit (Table 5). Hickory nut
shell was recovered from this feature, indicating a fall occupation. Taken together, all the
seasonality evidence indicates a spring to fall occupation.
Feature 6 measured 2.0 feet northwest to southwest and 1.4 feet northeast to
southeast (Trinkley and Hacker 2007). It was observed to be 0.64 feet deep. Only the
southeast half was excavated. This feature consisted of a burned crushed shell layer
containing ash, surrounded by a collar of brown sand containing sparse shell. The shell
was mostly unidentifiable due to the burning and high fragmentation. It is suggested that
this pit is similar to pits found at some shell ring sites, such as Lighthouse Point, and
served as a roasting pit or a hearth. The majority of the faunal remains recovered was
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burned and could only be identified as large mammal. Wild grape seed was recovered
from this feature, indicating late summer or early fall occupation.
The broken and somewhat abraded appearance of some of the fish remains
recovered from these features could be attributed to the remains being processed or
crushed underfoot. There were no butchering or other markers of processing observed on
the fish remains which leaves the possibility of trampling. This would mean that the fish
remains recovered from the pits were first deposited on the ground of the habitation site,
and then subsequently deposited in the pits. This could account for the mixed nature and
supposed single lensing of the vertebrate and invertebrate remains, along with the
midden-indicating phosphorus levels recovered from the features. This might allow for
the pits to have been open longer than originally thought, indicating a longer duration
occupation. Additional shell features to the north (in stripped area 5) and to the west (in
stripped area 3) were discovered during excavation. These features seemed to be
identical to the features already recovered; thus, they were not excavated (Trinkley and
Hacker 2007). Additional features, however, do indicate more complexity at the site.
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Figure 5

Seasonal Representation by Feature Based on 38CH1693 Faunal and
Botanical Remains.

It is clear from Figure 5 that Features 1 and 2 represent possible year-round use,
while Feature 3 represents only summer use. Features 4 and 5 both represent spring
through summer use, and Feature 6 represents summer through fall use. The results for
Features 1-5 all take faunal and botanical remains into account when assessing
seasonality, while Feature 6 only uses botanical remains (e.g., Wild grape seed).
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Weight Percentages for 38CH1693 Fauna
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Crab

Weight Percentages for 38CH1693 Fauna

The bone composition by weight for the features is shown in Figure 6. This
figure simply shows the weight percentages of recovered and identified fauna for
38CH1693. Weight is used as opposed to bone count in order to compare the data
without regard to the possible impact of bone fragmentation (Jackson 2008). It is
obvious that, by weight, mammal dominates all features. This can be mostly attributed to
White-tailed deer. Fish also constitute a considerable amount of Feature 3’s fauna. The
remaining features contain a comparable amount of fish. Reptiles account for similar
weights in Features 3, 4, and 5. Birds constitute a considerable amount of the faunal
remains from Feature 2. In order to better understand the animal counts and meat
weights of the different classes, MNI and biomass are explored and graphed later in this
thesis.
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Radiocarbon Dates at One Sigma BP from 38CH1693. (after Trinkley and
Hacker 2007: Figure 66)

By looking at the graph of radiocarbon dates (Figure 7) it appears that there may
have been two occupations, one represented by Features 2 and 4; another represented by
Features 1 and 5. By looking at a layout of the features (Figures 8 and 9), it is evident
that Feature 2 intrudes into Feature 1. This would accord with Feature 2 dating slightly
later than Feature 1. Feature 4 is not far away from Features 1 and 2, while Feature 5 is
southwest of these other features and much farther away. If one were to use the more
cautious two sigma range, these dates would begin to overlap. If the materials do
represent more than one occupation, it seems likely that they were very close in time and
of short-duration. The other option is a slightly longer, single occupation. Features 1, 2,
and 4 are extremely similar in form and function. Feature 5 is considered to have served
a different function or to have been used more times than the other features, as evidenced
by the multiple shell dumps. Features 1 and 2 both produced seasonality indicators
representing possible year-round occupation. Features 4 and 5 produced indicators
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representing spring through fall occupation. Features 1, 2, 4, and 5 all contain Whitetailed deer, Cownose Ray, Southern flounder, Hardhead catfish, Black Racer, and River
cooter.
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Figure 8

Auger Tests, Stripped Areas, and Units of 38CH1693. (from Trinkley
and Hacker 2007: Figure 22)
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Figure 9

Stripped Areas 1, 4, and 5; Showing Locations of Features 1, 2, 3, 4, and
6. (from Trinkley and Hacker 2007: Figure 28)
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Table 1

Feature 1: Faunal Identification, MNI, NISP, Weight, and Biomass

Species
Deer, Odocoileus virginianus
Deer, Odocoileus virginianus-Burned
Deer, Odocoileus virginianus-Immature
Eastern Cottontail, Sylvilagus floridanus
Raccoon, Procyon lotor
Fox Squirrel, Sciurus niger
Grey Squirrel, Sciurus sciurus
Rattus sp.
Unidentified Large Mammal
Unidentified Large Mammal-Burned
Unidentified Small Mammal
Unidentified Small Mammal-Burned
Unidentified Mammal
Unidentified Mammal-Burned
Mammal Subtotals
Turkey, Meleagris gallapavo
Goose, Branta canadensis
Unidentified Bird
Bird Subtotals
Box Turtle, Terrapene carolina
River Cooter, Chrysemys floridana
Unidentified Turtle
Unidentified Turtle-Burned
Water Snake, Natrix sp.
C. Moccasin, Agkistrodaon sp.
Black Racer, Coluber constrictor
Black Racer, Coluber constrictor-Burned
Reptile Subtotals
Southern Toad, Bufo terrestris
Unidentified Frog, Anura sp.
Amphibian Subtotals
Cownose Ray, Rhinoptera bonasus
Gafftopsail, Bagre marinus
Hardhead Catfish, Arius felis
Bass, Micropterus spp.
Bluefish, Pomatomus saitatrix
Southern Flounder, Paralichthys lethostigma
Bowfin, Amia calva
Red Drum, Sciaenops ocellatuss
Spotted Seatrout, Cynoscion nebulosus
Unidentified Fish
Unidentified Fish-Burned
Fish Subtotals
Crab, Callinectes sp.

MNI
#
2
1
1
1
1
2
1
9
1
1
2
1
1
1
1
1
5
1
1
2
1
1
3
1
1
1
1
1
1
11
1

%
6.67
3.33
3.33
3.33
3.33
6.67
3.33
30.00
3.33
3.33
6.67
3.33
3.33
3.33
3.33
3.33
16.67
3.33
3.33
6.67
3.33
3.33
10.00
3.33
3.33
3.33
3.33
3.33
3.33
36.67
3.33
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# of
Bones
108
2
29
5
9
1
5
7
162
25
45
1
512
21
932
9
11
76
96
9
15
88
27
4
1
5
5
154
1
8
9
38
20
25
17
3
8
21
35
14
861
3
1045
1

Weight
(Gm)
448.50
1.91
19.65
0.46
2.63
0.13
1.04
0.27
111.20
18.45
7.78
0.30
59.61
4.43
676.36
4.62
6.98
8.26
19.86
5.89
9.75
21.70
3.73
0.15
0.05
0.73
1.00
43.00
0.02
0.16
0.18
13.00
0.95
4.02
0.55
0.68
0.30
1.72
3.82
0.79
16.33
0.15
42.31
0.16

Biomass
Kg

%

9.2699

77.60

0.3099
0.1037
0.1454
0.2486
0.0764
0.0020
0.0007
0.0100
0.0138
0.6006
0.0002
0.0013
0.0015
1.1429
0.0190
0.0748
0.0168
0.0200
0.0090
0.0464
0.1049
0.0327
0.2835
0.0062
1.7562
0.0075

2.59

5.03

0.01

14.70
0.06

Table 1

(continued)

Miscellaneous Unidentified
Miscellaneous Unidentified-Burned
Totals

Table 2

30

99.93

33
2
2271

0.70
0.04
782.61

11.9456

99.99

Feature 2: Faunal Identification, MNI, NISP, Weight, and Biomass

Species
Deer, Odocoileus virginianus
Deer, Odocoileus virginianus-Burned
Deer, Odocoileus virginianus-Immature
Bobcat, Lynx rufus
Bobcat, Lynx rufus-Burned
Eastern Cottontail, Sylvilagus floridanus
Raccoon, Procyon lotor
Grey Squirrel, Sciurus sciurus
Grey Squirrel, Sciurus sciurus-Burned
Rattus sp.
Unidentified Large Mammal
Unidentified Large Mammal-Burned
Unidentified Small Mammal
Unidentified Mammal
Mammal Subtotals
Goose, Branta canadensis
Turkey, Meleagris gallapavo
Unidentified Bird
Unidentified Bird-Burned
Bird Subtotals
Garter Snake, Thamnophis sirtalis
Black Racer, Coluber constrictor
Unidentified Snake
Box Turtle, Terrapene carolina
Box Turtle, Terrapene carolina-Burned
River Cooter, Chrysemys floridana
River Cooter, Chrysemys floridana-Burned
Snapping Turtle, Chelydra serpentina
Unidentified Reptile
Unidentified Turtle
Reptile Subtotals
Unidentified Frog
Anura sp.
Amphibian Subtotals

MNI
#
2
2
1
1
1
2
1
10
3
1
4
1
1
1
1
1
5
1
1

%
6.89
6.89
3.45
3.45
3.45
6.89
3.45
34.48
10.34
3.45
13.79
3.45
3.45
3.45
3.45
3.45
17.24
3.45
3.45
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# of
Bones
56
2
171
6
1
2
18
6
1
5
779
34
245
702
2028
36
7
412
6
461
3
20
3
36
5
19
3
13
9
125
236
1
11
12

Weight
(Gm)
281.18
5.34
139.61
1.64
0.97
0.33
13.9
0.96
0.09
0.51
221.64
15.76
29.79
91.08
802.8
27
5.39
124.88
1.27
158.54
0.12
1.73
0.11
20.64
1.15
13.74
1.76
13.47
3.61
31.62
87.95
0.12
0.44
0.56

Biomass
Kg
4.2073
0.1188
2.2405
0.0410
0.0256
0.0097
0.2809
0.0253
0.0030
0.0143
3.3962
0.3146
0.5579
1.5254
12.7605
0.4098
0.0946
1.6513
0.0254
2.1811
0.0016
0.0240
0.0015
0.2404
0.0347
0.1830
0.0462
0.1800
0.0748
0.3204
1.1066
0.0010
0.0032
0.0042

%

73.23

12.52

6.35

0.02

Table 2

(continued)

Cownose Ray, Rhinoptera bonasus
Hardhead Catfish, Arius felis
Unidentified Catfish, Arridae sp.
Bass, Micropterus spp.
Southern Flounder, Paralichthys lethostigma
Atlantic Croaker, Micropogonias undulatus
Red Drum, Sciaenops ocellatuss
Black Drum, Pogonias cromis
Spotted Seatrout, Cynoscion nebulosus
Unidentified Fish
Fish Subtotals
Miscellaneous Unidentified
Totals

Table 3

3.45
3.45
6.89
3.45
3.45
3.45
3.45
3.45
31.03
100

24
34
50
62
7
8
21
1
13
1269
1489
123
4349

6.33
5.79
3.54
2.02
0.22
0.38
1.74
0.02
1.14
23.00
44.18
5.23
1099.26

0.6155
0.1058
0.0979
0.0494
0.0068
0.0190
0.0586
0.0022
0.0429
0.3741
1.3722
17.4246

7.88
100.00

Feature 3: Faunal Identification, MNI, NISP, Weight, and Biomass

Species
Deer, Odocoileus virginianus
Unidentified Large Mammal
Unidentified Small Mammal-Burned
Mammal Subtotals
Black Racer, Coluber constrictor
River Cooter, Chrysemys floridana
Reptile Subtotals
Skate/Shark, Rajidae spp.
Gafftopsail Catfish, Bagre marinus
Bass, Micropterus spp.
Southern Flounder, Paralichthys lethostigma
Bowfin, Amia calva
Unidentified Fish
Fish Subtotals
Totals

1
1
2
1
1
1
1
1
9
29

MNI
#
1
1
1
1
2
1
1
1
1
1
5

%
12.50
12.50
12.50
12.50
25.00
12.50
12.50
12.50
12.50
12.50
62.50

# of
Bones
1
8
1
10
2
9
11
1
9
7
4
4
27
52

Weight
(Gm)
1.17
6.30
0.07
7.54
0.20
2.22
2.42
2.88
0.19
0.26
0.13
0.32
0.87
4.65

Biomass
Kg
0.0303
0.1378
0.0024
0.1705
0.0027
0.0540
0.0567
0.3126
0.0041
0.0090
0.0055
0.1230
0.0264
0.4806

8

100.00
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14.61

0.7078
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%

24.09

8.01

67.90
100.00

Table 4

Feature 4: Faunal Identification, MNI, NISP, Weight, and Biomass

Species
Deer, Odocoileus virginianus
Deer, Odocoileus virginianus-Burned
Eastern Cottontail, Sylvilagus floridanus
Rattus sp.
Unidentified Large Mammal
Unidentified Large Mammal-Burned
Unidentified Small Mammal
Unidentified Mammal
Mammal Subtotals
Unidentified Bird
Bird Subtotals
Unidentified Turtle
River Cooter, Chrysemys floridana
River Cooter, Chrysemys floridana-Burned
Black Racer, Coluber constrictor
Reptile Subtotals
Southern Toad, Bufo terrestris
Anura, sp.
Amphibian Subtotals
Cownose Ray, Rhinoptera bonasus
Cownose Ray, Rhinoptera bonasus-Burned
Gafftopsail, Bagre marinus
Hardhead Catfish, Arius felis
Bass, Micropterus spp.
Southern Flounder, Paralichthys lethostigma
Black Drum, Pogonias cromis
Unidentified Fish
Fish Subtotals
Miscellaneous Unidentified
Totals

MNI
#
1
1
2
4
1
1
1
1
2
1
1
2
1
1
1
1
1
1
6

%
6.67
6.67
13.33
26.67
6.67
6.67
6.67
6.67
13.33
6.67
6.67
13.33
6.67
6.67
6.67
6.67
6.67
6.67
40.02

# of
Bones
19
5
1
6
56
13
3
25
128
3
3
42
16
3
2
63
1
6
7
7
2
15
1
21
8
14
189
257

Weight
(Gm)
34.50
5.45
0.07
0.32
19.23
10.41
0.09
1.47
71.54
1.64
1.64
5.90
6.96
0.54
0.09
13.49
0.01
0.08
0.09
2.44
0.21
0.54
0.51
0.64
0.18
1.17
3.97
9.66

Biomass
Kg

1.2275
0.0320
0.0320
0.1039
0.1160
0.0209
0.0012
0.2420
0.0001
0.0007
0.0008
0.2711
0.0329
0.0133
0.0105
0.0190
0.0057
0.0437
0.0902
0.4864

61.72

15

100

64
522

2.50
98.92

1.9887

100.00
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%

1.61

12.17

0.04

24.46

Table 5

Feature 5: Faunal Identification, MNI, NISP, Weight, and Biomass

Species
Deer, Odocoileus virginianus
Raccoon, Procyon lotor
Unidentified Large Mammal
Unidentified Large Mammal-Burned
Unidentified Small Mammal
Unidentified Mammal
Unidentified Mammal-Burned
Mammal Subtotals
Black Racer, Coluber constrictor
River Cooter, Chrysemys floridana
Unidentified Turtle
Unidentified Turtle-Burned
Reptile Subtotals
Anura sp.
Amphibian Subtotals
Cownose Ray, Rhinoptera bonasus
Gafftopsail Catfish, Bagre marinus
Hardhead Catfish, Arius felis
Bass, Micropterus spp.
Southern Flounder, Paralichthys lethostigma
Atlantic Croaker, Micropogonias undulatus
Drum, Scianidae spp.
Spotted Seatrout, Cynoscion nebulosus
Unidentified Trout
Unidentified Fish
Fish Subtotals
Crab, Callinectes sp.
Miscellaneous Unidentified
Totals

MNI
#
1
1
2
1
1
2
1
1
1
1
2
1
1
4
1
1
1
13
2
20

Weight
(Gm)
156.55
0.49
24.10
4.12
0.10
5.58
0.25
191.19
0.08
18.20
2.04
0.48
20.80
0.01
0.01
1.48
0.12
2.59
0.56
0.06
0.47
0.22
0.13
0.65
6.48
12.76
0.43

Biomass
Kg

2.9733
0.0011
0.2209
0.051
0.0193
0.2923
0.0001
0.0001
0.1764
0.0027
0.0493
0.0702
0.0022
0.0157
0.0127
0.0086
0.0283
0.1341
0.5002
0.0170

78.60

5.00
65.00
10.00

# of
Bones
15
4
36
7
3
57
2
124
1
64
30
3
98
1
1
8
5
42
15
5
7
6
4
13
397
502
7

100.00

35
767

1.64
226.83

3.7829

100.01

%
5.00
5.00
10.00
5.00
5.00
10.00
5.00
5.00
5.00
5.00
10.00
5.00
5.00
20.00
5.00

%

7.73
0.01

13.22
0.45

After the secondary analysis of site 38CH1693, a total of thirty-two taxa and
twenty-nine species were identified (Table 6). These consist of the species listed in
Chapter V, plus one more species, Black drum (Pogonias cromis), and the furtherclarified speciations of Cownose Ray (Rhinoptera bonasus) and Southern flounder
(Paralichthys lethostigma). There are eight families of fish identified in the assemblage.
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These include Ariidae, Sciaenidae, Rajidae, Myliobatidae, Pomatomidae, Amiidae,
Paralichthyidae, and Centarchidae.

Table 6

Site 38CH1693: Faunal Identification, MNI, NISP, Weight, and Biomass

Species
Deer, Odocoileus virginianus
Deer, Odocoileus virginianus-Burned
Deer, Odocoileus virginianus-Immature
Bobcat, Lynx rufus
Bobcat, Lynx rufus-Burned
Eastern Cottontail, Sylvilagus floridanus
Raccoon, Procyon lotor
Grey Squirrel, Sciurus sciurus
Grey Squirrel, Sciurus sciurus-Burned
Fox Squirrel, Sciurus niger
Rattus sp.
Unidentified Large Mammal
Unidentified Large Mammal-Burned
Unidentified Small Mammal
Unidentified Small Mammal-Burned
Unidentified Mammal
Unidentified Mammal-Burned
Mammal Subtotals
Goose, Branta canadensis
Turkey, Meleagris gallapavo
Unidentified Bird
Unidentified Bird-Burned
Bird Subtotals
Garter Snake, Thamnophis sirtalis
Black Racer, Coluber constrictor
Black Racer, Coluber constrictor-Burned
Water Snake, Natrix sp.
C. Moccasin, Agkistrodaon sp.
Unidentified Snake
Box Turtle, Terrapene carolina
Box Turtle, Terrapene carolina-Burned
River Cooter, Chrysemys floridana
River Cooter, Chrysemys floridana-Burned
Snapping Turtle, Chelydra serpentina
Unidentified Reptile
Unidentified Turtle
Unidentified Turtle-Burmed
Reptile Subtotals

MNI
#
17
5
1
4
5
4
1
1
4
42
7
2
9
1
7
1
1
1
4
1
8
1
1
26
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%
13.39
3.94
0.79
3.15
3.94
3.15
0.79
0.79
3.15
33.07
5.51
1.57
7.09
0.79
5.51
0.79
0.79
0.79
3.15
0.79
6.30
0.79
0.79
20.47

# of
Bones
270
21
224
9
1
9
34
11
1
1
12
1221
171
314
4
1366
33
3702
53
18
516
8
595
3
32
5
4
1
3
50
5
155
6
12
9
316
31
632

Weight
(Gm)
1236.93
39.41
182.35
3.91
0.97
1.07
20.14
2.00
0.09
0.13
0.78
558.86
101.53
43.04
1.71
165.12
7.77
2365.81
38.74
11.09
141.58
1.82
193.23
0.12
3.25
1.00
0.15
0.05
0.11
26.32
1.15
78.95
2.30
13.40
3.61
73.02
4.98
208.41

Biomass
Kg

%

28.6086

77.38

2.4566
0.0016
0.0454
0.0138
0.0020
0.0007
0.0015
0.2829
0.0337
0.5905
0.0553
0.1800
0.0747
0.5604
0.0927
1.9352

6.64

5.23

Table 6

(continued)

Southern Toad, Bufo terrestris
Unidentified Frog, Anura sp.
Amphibian Subtotals
Skate/Shark, Rajidae spp.
Cownose Ray, Rhinoptera bonasus
Cownose Ray, Rhinoptera bonasus-Burned
Gafftopsail, Bagre marinus
Hardhead Catfish, Arius felis
Unidentified Catfish, Arridae sp.
Bass, Micropterus spp.
Bluefish, Pomatomus saltatrix
Southern Flounder, Paralichthys lethostigma
Atlantic Croaker, Micropogonias undulatus
Bowfin, Amia calva
Red Drum, Sciaenops ocellatus
Black Drum, Pogonias cromis
Drum, Scianidae spp.
Spotted Seatrout, Cynoscion nebulosus
Unidentified Trout
Unidentified Fish
Unidentified Fish-Burned
Fish Subtotals
Crab, Callinectes sp.

2
3
5
1
1
4
9
6
1
5
5
2
2
2
1
3
42
3

Miscellaneous Unidentified
Miscellaneous Unidentified-Burned
Totals

127

1.57
2.36
3.94
0.79
0.79
3.15
7.09
4.72
0.79
3.94
3.94
1.57
1.57
1.57
0.79
2.36
33.07
2.36

2
27
29
1
78
3
49
124
50
122
3
32
15
25
56
15
6
32
13
2721
3
3348
8

0.03
0.81
0.84
2.88
23.53
0.49
1.80
20.08
3.54
4.03
0.68
0.89
0.85
2.04
5.56
1.19
0.22
2.10
0.65
49.55
0.15
120.23
0.59

0.0057
0.3126
1.9037
0.0682
0.0349
0.3448
0.0663
0.0876
0.0200
0.0237
0.0345
0.0530
0.1385
0.0442
0.0127
0.0667
0.0283
0.6966
0.0062
3.9425
0.0220

0.02
0.85
5.15
0.18
0.09
0.93
0.18
0.24
0.05
0.06
0.09
0.14
0.37
0.12
0.03
0.18
0.08
1.88
0.02
10.66
0.06

100.00

282
4
8599

11.49
0.10
2900.54

36.9706

99.99

Fish and mammals display the same number of individuals (42) for the whole site
but show a wide variance when it comes to biomass. While the MNI may be the same,
the amount and subsequent weight of skeletal material is much different, with mammals
providing a much larger amount than fish. While there are some small mammals
identified in the assemblage for 38CH1693, the majority of the mammals identified are a
single large species, the White-tailed deer. The MNI for adult White-tailed deer is 17.
There are also 5 immature White-tailed deer identified. This animal is large and the adult
weighs between 50-100 kg on average (Nowak 1999). In comparison, the Black drum
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may reach a maximum weight of approximately 45 kg and the Red drum has a maximum
weight that approximates that amount as well (Collins et al. 2001; Parker 2002; Schultz
2004). The black and Red drums are the largest fish identified in the assemblage and
only account for 4 individuals. The rest of the fish present grow to reach lower weights.
Fish simply contribute less skeletal weight and less soft tissue than large mammals. This
explains the discrepancy visible when comparing the mammal and fish MNI versus the
mammal and fish biomass.
When comparing only among the fish, it becomes apparent that the species that
provides the most skeletal weight and biomass is the Cownose Ray. However, the MNI
of this species is only 1. This is due to the high number of elements present in one
individual. The Cownose Ray remains consist not only of vertebrae, but also of many
disarticulated dental plates that can number over 200 for one adult specimen (Weinand et
al. 2000). These dental plates are dense and plentiful, thereby contributing more weight
to the assemblage than any other fish species. The species that contributes the most
weight and the most biomass after the Cownose Ray is the Hardhead catfish. There are 9
individuals identified for this species; however, the biomass is much less than the
Cownose Ray’s. This is due to the allometric nature of biomass (Reitz and Wing 1999).
The Chondrichthyes are considered to yield much more soft tissue weight than bony fish
(Osteichthyes).
The drum family, Sciaenidae, has a combined MNI of 13 with four taxa
identified. This is the most taxa represented by any family identified. The catfish family,
Ariidae, also has a combined MNI of 13, but with two taxa identified. This is similar to
the discrepancy seen above when comparing the mammal and fish MNI versus the
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mammal and fish biomass. The catfish contribute more to the biomass than the drum.
On average drum weigh more than catfish, especially red and Black drum; however, it is
not seen here in the biomass. This is due to the increased skeletal elements and the
weight of the elements the catfish contribute.

MNI Percentages for 38CH1693 Fauna
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MNI Percentages for 38CH1693 Fauna

Mammal, fish, and reptile are the most common of the six MNI classes for all of
the features in Figure 10. Fish dominates in Feature 1, Feature 3, Feature 4 and Feature
5, with Features 3 and 5 containing the most fish. Mammal dominates in Feature 2. Only
a sample was taken from Feature 5, which was a stratified feature. Feature 3 was also a
stratified feature. Features 1, 2, and 4 are very similar in overall composition. These
three features were large, unstratified pits. Mammals dominate biomass in all features
except for Feature 3, which is dominated by fish (Figure 11).
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Biomass Percentages for 38CH1693 Fauna
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Biomass Percentages for 38CH1693 Fauna

The majority of vertebrate fauna present are most readily available from the early
spring through the fall. Atlantic croaker, Red drum, Black drum (all Sciaenids), and
flounder tend to occupy estuarine environments, like the one in which site 38CH1693 is
located. The catfish species found in the assemblage also often are found in estuarine
environments and tidal inlets, as well as more open water and rivers. Bluefish are usually
found in beachwaters and open water. Cownose Rays may be found feeding in estuaries
and along beaches during their northward migration (Collins et al. 2001; Parker 2002;
Schultz 2004; Weinand et al. 2000).
Adult Atlantic croaker, Red drum, and Black drum are present in South Carolina
waters during spring into late fall. Adult flounder are also present during the spring into
late fall; however, flounder tend to appear in the early spring. Adult Bluefish are present
in South Carolina waters from early spring to early fall and migrate south during the
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winter. The adults of the catfish species present are also available during the spring
through fall and migrate south during the winter. The juvenile/subadults of these
aforementioned fish species may be found year-round in the estuaries and tidal inlets of
South Carolina. These fish may take anywhere from one to four years to mature to adult
status and begin winter migrations.
One must be careful to make plain the assumption that fish were only captured
when they are most abundant due to the year-round availability of large sub-adults of
several species. The Cownose Ray is the only truly migratory species found in the
assemblage. This species passes near the South Carolina coast during spring and early
summer on its way to more northern mating waters. The return trip of the Cownose Ray
to southern waters occurs further out to sea, making the animals much more difficult to
capture (Collins et al. 2001; Parker 2002; Schultz 2004; Weinand 2000). Blue crabs are
found in shallow waters and are available during early spring through late fall. This
species seeks deeper water during cold winter months and becomes unavailable. Figure
12 displays the peak availability for South Carolina of the adults of the marine fish
species that have thus far been described.
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Typical Seasonal Availability of Adult Marine Fish in 38CH1693
Faunal Assemblage

Numerous immature deer bones were also recovered and aged to approximately
birth to six months. This strongly indicates a spring/summer season of death for the
animal(s) (Reitz and Wing 1999; Hogue and Lowrey 2007). It is also possible that these
immature deer bones, due to their small size and porosity, may indicate the butchering of
pregnant female deer. White-tailed deer become pregnant in the late winter and give
birth in the spring and summer. If this were the case, early spring may be represented by
these immature deer bones. Specific aging of these remains is impossible as there are no
age markers other than size and porosity; however, it is evident that the individuals
represented are extremely young. The only antler fragments recovered were the three
worked antler fragments. These were all terminal ends of antler tine fragments. This low
occurrence of antlers could indicate processing and selection in the field for meatier cuts
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of the animal being brought back to the site. Indeed, it appears that the head is under
represented in the collection. For a discussion of deer element representation, see Hogue
and Lowrey (2007). It may also indicate that the deer represented were killed when no
antlers were present. This could connote adolescent or young deer, female deer, or a
particular time of year (e.g., early spring). Reptiles are usually assumed to indicate warm
weather, as this is when they are most active and available. However, most reptiles do
not migrate and are therefore still in the area and may be captured if found in their hidden
wintering habitats. Canada geese migrate from Canada to the middle and southern
United States to spend the winter. Canada goose was the most abundant bird identified in
the assemblage with MNI=7. However, one must consider yearly climactic differences
which may result in the migration of Canada geese beginning as early as September (Hall
2004). The parasitic oyster gastropod Boonea impressa was used to determine
seasonality of the invertebrate fauna for the assemblage. This evidence points to oyster
collection occurring in the late summer through early winter (Trinkley and Hacker 2007).
Through the use of faunal remains, it appears as though all seasons except late
winter are securely represented. However, the use of 38CH1693 during the late winter
cannot be completely ruled out due to the year-round availability of the resources
discussed. Seasonality is often based simply on the most abundant season for a resource.
Only the Cownose Ray and immature deer bones can define a specific time frame for
time of death. The timing of these animals’ deaths indicates spring/summer capture and
discard. Ethnobotanical remains indicate a fall/early winter occupation. The seasonality
studies of 38CH1693 thus indicate that all four seasons are represented. The remains
indicating four seasons were recovered from the same refuse in Features 1 and 2,
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suggesting contiguous deposition. Remains indicating at least three seasons were
represented in Features 4 and 5. This could be seen to represent year-round occupation or
multiple episodes (possibly two, according to the radiocarbon dates) of occupation, each
lasting one or more seasons. Indeed, it is difficult, if not sometimes impossible, to
discern between seasonal re-use and year-round use (Thompson and Andrus 2011). From
the available seasonality and sedentariness evidence, it appears that 38CH1693 represents
a short-duration sedentary occupation, as defined by part of a population living in a
specific locale year-round. It was inhabited intensively enough to develop high
phosphate levels, chemically indicating a midden, and open areas, which were colonized
by weedy plant species.
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CHAPTER VIII
DISCUSSION AND CONCLUSIONS

It has been suggested that population pressure in the Savannah River region
during the Middle to Late Archaic forced a technological or organizational change.
Trinkley believes this is seen in the archaeological record via the intensive use of
shellfish at sites during the late Archaic, and as an increase in coastal sites indicating
population expansion to the coast (Russo 2006; Trinkley 1976). These early Thom’s
Creek sites often take the form of irregular shell middens or nonshell middens. It is
believed that, over time and through adaptation to the coastal environment, three
important changes occurred: a coalescence in population, more complex social
organization, and more specialized technology. Trinkley holds that, due to these changes,
the rise of shell rings and large population centers was possible (or at least easier). This
hypothesis could be considered a circular argument. Because of large populations and the
resulting occupation sites (e.g., shell rings), societies became more complex.
DePratter (1979) and Trinkley (1980) both believe that the Late Archaic coastal
groups of South Carolina were sedentary. The permanent residences are marked by large
shell middens and, later, shell rings in the littoral zone, with temporary or special-use
sites marked by small, non-shell midden sites (these sites may contain shell, just not a
shell midden) in estuarine and more interior environments. The year-round occupation
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evidence of Site 38CH1693, a non-shell midden site, calls for a change in the present
view of the sedentary settlement patterns of the coastal groups of South Carolina. It’s
believed that modern estuarine conditions were able to develop following stabilization in
sea level after 5000 BP. Well developed estuaries located near the coast were likely
exploited by the occupants of the area, and this exploitation is evidenced in the faunal
record for 38CH1693, a nonshell midden site containing shell pits. Site 38CH1693 is
located within 1 1/2 miles of two shell rings: Stratton Place and Buzzard Island (Trinkley
and Hacker 2007). These shell rings have not undergone extensive testing or faunal
analysis, and therefore their relation to 38CH1693 is not clear. In-depth testing needs to
be performed at the Thom’s Creek sites that have been located, while more sites,
especially more similar to 38CH1693, need to be identified. Until this occurs and a local
settlement pattern model can be developed, the broader settlement context of 38CH1693
and other sites in the area is unclear.
In order for a settlement to be sedentary, at least part of the population must
remain in the same location year-round (Rafferty 1985). This leaves sedentary settlement
patterns open to include site types (e.g., short-term, special use sites) other than what is
typically thought of as a sedentary settlement (e.g., residential sites). This also allows for
some members of the population to be absent. Sedentariness is a threshold event. It is
incorrect to speak of a society in degrees of sedentariness. Either a society is sedentary
or it is mobile. Mobility increases and decreases, while sedentariness is a state.
Rafferty (1994) outlines indicators that can be used to detect sedentariness at the
settlement pattern scale using the material record. The indicators reflect changes in site
location within the settlement pattern, or identify sites that were likely used year-round.
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These are distance to a permanent water source, tool diversity, artifact density, site size,
presence of burials, and presence of midden. One other indicator, the ratio of potsherds
to lithic artifacts, measures the importance of pottery. Site 38CH1693 displays high
phosphorus levels, indicating a midden. The site is also located near water and contains a
high ratio (176:1) of pottery to lithics. The size of 38CH1693 is larger (4,420 square
meters) than a number of other Thom’s Creek sites, including some shell rings.
Following Rafferty (1994), the midden, easy availability of water, high amount of
pottery, and moderate site size may indicate year-round use at 38CH1693. There were
sherd tools in the pottery assemblage. These were abraders and hones. However, there is
no evidence for structures, storage, or burials. The seven lithic artifacts present were
debitage, and only a handful of small bone tools were recovered.
Site 38CH1693 is unique thus far in the archaeological record of coastal South
Carolina. No other Late Archaic Thom’s Creek coastal sites are considered sedentary in
the absence of a shell midden. A place for this site type has not been allowed for in any
of the existing settlement pattern models. If this site type is new to the existing
settlement pattern models and is just now being studied, then there may easily be more
site types that have not yet been discovered. The year-round occupation of 38CH1693
adds to the growing body of evidence that this was the norm for the area during the Late
Archaic/Early Woodland. There needs to be more surveys accomplished, more sites
identified, and more in-depth studies performed in order to grasp what was occurring at
the different site types and to understand their functional variability within a settlement
pattern. This will also aid in identifying the types of environments in which
sedentariness first evolved.
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Settlement patterns have often been treated as dependant upon subsistence
(Rafferty 1994). Evolutionary theory allows for other selective pressures to be
considered. One must remember that what is under selection is the behavior of
individuals and groups, not the abstract archaeological concept of settlement pattern.
However, it is necessary to characterize the organizational differences of these people
over the landscape in terms of the archaeological record. One selective pressure/ultimate
cause that might have resulted in sedentariness occurring earlier in some places than
others is population increase. Another is range constriction (Rafferty 1994). Could the
Late Archaic coastal groups have become sedentary in response to range constriction or
population increase? Range constriction could also be the result of population increase,
meaning that these two causes do not have to be mutually exclusive of each other. It is
possible that the change to sedentariness could have been the result of either of these
pressures, or possibly a third pressure, environmental deterioration. Until more goalbased research, supported by evolutionary theory, is performed, that question will go
unanswered. Large-scale, site-based research projects are needed to better understand the
settlement patterns of these groups.
The Late Archaic coastal groups are an example of non-agricultural, pre-maize
sedentariness. These groups also produced some of the earliest pottery in North America
(Thompson and Worth 2011). There is a large abundance of readily available resources
in the South Carolina coastal region. The only resource not in the immediate area is a
lithic source. This lack of a nearby lithic source is one cause that could account for the
trend of Thom’s Creek sites producing small, extralocal lithic assemblages. Another is
the above mentioned sedentariness cause of range constriction. If a group is unable to
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travel outside a limited range, then only nearby resources may be acquired, unless other
resources are brought to them by travelers. Another indicator that range constriction may
be the cause of the change to sedentariness at Site 38CH1693 is the recovery of abraders
and hones. These are ceramic tools that were used to abrade and shape bone and possibly
wood tools. It seems that this would be more efficiently accomplished by the use of
rough stone; however, if the people of the group were unable to travel to gather stone,
then they would have to use what was available. Of course, perhaps these people simply
did not want to carry stones across the landscape and the sandy paste worked well for
abrading bone tools.
There are no major global climatic changes during or after this time. However,
the few degrees change in temperature that did occur during the transitional Late
Holocene allowed for changes in sea level along the South Carolina coast. Studies by
Gunn (1997) indicate that there was a decline in sea level around 3000 BC coupled with
sea level stabilization. Sea level began to increase once again around 2000 BC and began
to oscillate until approximately 600 BC. It was during this period that sea level sites
began to be abandoned as people moved inland. After the Late Archaic, shell rings are
no longer formed on the South Carolina coast and there is a settlement shift away from
the coast (Trinkley and Hacker 2007). Some of these Early Woodland sites evidence a
greater terrestrial resource base than was the norm for the Late Archaic. It has been
suggested that this settlement pattern and resulting subsistence change was selected for
due to environmental deterioration: e.g., a possible sea level fluctuation (Gunn 1997;
Thompson and Worth 2011). By moving away from a variable coastal environment,
individuals or groups could possibly have had more stable habitats to occupy; and by
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using a more terrestrial resource base, these individuals could have a more stable or more
easily acquired source of subsistence as compared to the increased difficulty of obtaining
coastal resources.
Other places with histories of variable environments evidence sites and settlement
patterns that may include ceremonial architecture. For instance, in the Lower Mississippi
Valley, there are several large Archaic mound sites (Peacock and Rafferty, under review).
This area has a long history of variable environments due to the flooding of the
Mississippi River and its tributaries. It is likely no accident that these sites and settlement
patterns developed where and when they did. Evolutionarily, this can be attributed to
bet-hedging. The people living in these environments, of course unknown to them,
participated in activities that ultimately increased their groups’ fitness. These activities
built up reserves of energy by not expending energy on reproduction. This energy could
then be expended when the environment was a particularly difficult one in which to
survive. Archaic mounds and Archaic shell rings are the physical expression of these
activities bet-hedging activities. It appears that sedentariness evolved often in variable
(i.e., stressful) environments. Thus, it can be concluded that stress is the catalyst for the
change to sedentariness. Figuring out which stress is the real question.

Future Research
There are still many fish vertebrae left in this assemblage that may be identified.
The identification of fish vertebrae is a difficult and taxing process to learn and execute.
It is also very time consuming. The unidentified vertebra left are mostly small, and many
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are abraded. However, if any new species could be identified, it might lend more insight
into the subsistence and seasonality of 38CH1693.
One method to determine fish seasonality uses allometric regressions that link the
size of elements of the fish in the assemblage with modern fish. The sizes determined
from such a study can then be compared to modern fishery data to conclude when adult
or young-of-year fish are more seasonally abundant. This type of study requires a large
sample in the archaeological assemblage and in-depth modern fishery data that
demonstrates clear seasonal patterns. I was not able to identify enough individuals in the
assemblage for this type of study, and I do not believe that there are enough individuals
present for an adequate sample even if there was total identification of the fish remains.
Also, there are relatively few otoliths as compared to vertebrae in this assemblage. A
good method to determine season of death for fish is the counting of growth increments
in the otoliths of fish. This could be done on some of the otoliths from 38CH1693, such
as the large Hardhead catfish otoliths available. Unfortunately, many of the relatively
few otoliths present are rather small in size and would prove difficult for this type of
study.
Questions remain: How do these short-duration sites fit into a larger settlement
pattern? What is the relation of this site to other, contemporaneous sites? What gathering
technologies were employed to collect the fauna (primarily the fish) at this site-i.e., nets,
scoops, weirs, poisons, etc.? What precursors and conditions were required for the Late
Archaic population of this area to practice sedentariness? Was range constriction the
ultimate cause? Did population increase cause range constriction? Only with more
detailed research and analysis of sites and their associated materials can this be answered.
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This must be done using an evolutionary framework in order to account for variability
and explain change.
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